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ORDECAI JOSEPH BRILL EZEKIEL was born in Richmond, 
M Virginia, May 10, 1899. In 1918 he completed his B.S. degree in 
agronomy and general agriculture at the Maryland State College of Agri- 
culture (now University of Maryland); and in the same year he entered 
the United States Army as a 2nd Lieutenant of Infantry. 

Following three years of experience with the Census Bureau, beginning 
in 1919, he joined the Bureau of Agricultural Economics (BAE) and re- 
mained there during its formative, and in many respects most fruitful and 
even glorious, years, In snatched intervals he completed work for his M.S. 
at the University of Minnesota in 1923 and for his Ph.D. at the Robert 
Brookings Institution of Washington in 1926. 

While with BAE Mordecai Ezekiel contributed notably to the develop- 
ment of statistical theory and techniques in price analysis, culminating in 
his now classic Methods of Correlation Analysis, published in 1930. Then 
and later he authored a continuous flow of technical articles and publica- 
tions. Also teaching at the U. S. Department of Agriculture graduate school, 
he attained true eminence of scholarship both in agricultural economics 
and in general economics as well. 

Scholar though he was, Moredcai Ezekiel never regarded economics 
as an abstract science, and he never climbed the winding stair to an ivory 
tower. For him economic knowledge was a living part of the real world. 
He has repeatedly lent his talents and limitless energy to public action 
which he believed to be directed toward the welfare of men. He has not 
feared to join pioneering efforts. 

He was assistant chief economist of the Farm Board from 1930 to 1933. 
As economic advisor to the Secretary of Agriculture from 1933 to 1941, he 
aided in preparing the Secretary's speeches and reports and in drafting 
legislation and guiding policies for the Agricultural Adjustment Adminis- 
tration. For a time during the war he served as executive assistant to 
Charles E. Wilson, vice-chairman of the War Production Board. After 
returning to BAE he prepared economic material relating to postwar re- 
conversion; and in his exploratory studies of rural industry he anticipated 
rural development a near-decade before a program was introduced. 

Since 1946 Mordecai Ezekiel’s compass has been international, and his 
reputation world-wide. As a member of the Food and Agriculture Organ- 
ization of the United Nations (FAO) he has contributed to such interna- 
tional programs as those for improvement of underdeveloped areas, and 
was a member of missions to Greece in 1946 and Poland in 1947. And as 
deputy director of the economics division of FAO since 1951 he has co- 
sponsored a veritable bureau of agricultural economics for the world. 
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SCAR B. JESNESS was born in Stevens County, Minnesota, in 1889. 

He received his collegiate training at the University of Minnesota 
where he earned his B.S. degree in 1912, his M.S. in 1924, and his Ph.D. 
in 1928. 

Dr. Jesness has served as a pioneer spokesman in the development of 
agricultural economics, and has added immeasurably to the stature of this 
relatively young profession. His interest in teaching, research, and public 
service has been broad, encompassing many phases of agricultural eco- 
nomics, including agricultural policy, marketing, cooperation, farm fi- 
nance, land economics, and foreign trade. He has led with insight and 
enthusiasm the programs of numerous local, state, and national groups 
and committees concerned with the problems of rural people. 

From 1915 to 1920, Dr. Jesness was a specialist in cooperative organiza- 
tion for the U. S. Department of Agriculture. His administrative talents 
have helped shape and guide the development of two university depart- 
ments of agricultural economics; he was head of the department at the 
University of Kentucky from 1920 to 1928 and at the University of Minne- 
sota from 1928 to 1957. He is the author or co-author of four books and has 
also written over 400 bulletins, pamphlets, and articles relating to farm 
problems. 

His nonacademic career has been equally distinguished. He has served 
as economic adviser and counselor to many different government agencies 
and other groups interested in public affairs. In 1956 he was appointed 
by President Eisenhower to a three-year term on the National Agricultural 
Advisory commission. He has served on important committees of the 
U. S. Department of Agriculture, the Association of Land Grant Colleges 
and Universities, American Bankers Association, Committee for Economic 
Development, U. S. Chamber of Commerce, Minneapolis Grain Exchange, 
American Association of University Professors, and innumerable other 
groups. He served as a consultant to the Randall Commission on Foreign 
Economic Policy. He is a member and deputy chairman of the board of 
directors of the Federal Reserve Bank of Minneapolis. 

An active member of the American Farm Economic Association for 
many years, Dr. Jesness served as its president in 1937. From 1933 to 1935 
he was editor of the Journal of Farm Economics. He is a member of the 
International Conference of Agricultural Economists and has served as a 
member of its U.S. council. 

In the 45 years of his professional career Dr. Jesness has contributed 
most significantly to modern agriculture, to agriculturally related busi- 
nesses, and to institutions of higher learning as an ardent scholar, diligent 
researcher, able administrator, faithful adviser and counselor on the eco- 
nomic problems of our society. Dr. Jesness has rendered a distinctive 
service to the profession of agricultural economics by his establishment of 
high standards of achievement, by the vigor of his critical influence, and 
by his scholarly convictions. 
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ILLIAM IRVING MYERS was born in Lowman, Chemung 

County, New York, in 1891. He received his B.S. degree in 1914 
and his Ph.D. in 1918 from Cornell University. After graduation in 1914, 
he became a staff member at Cornell and has remained at that institution 
since. Starting as instructor in farm management in 1914, he became assist- 
ant professor of farm management in 1918, and professor of farm finance, 
a title which he still holds, in 1920. He was advanced to head of the de- 
partment of agricultural economics in 1938 and to dean of the College of 
Agriculture in 1943. 

Because of his keen insight and outstanding administrative ability, he 
was called in 1933, to become deputy governor of the newly created Farm 
Credit Administration. Later in the same year, he was appointed gov- 
ernor, and continued in that position until 1938. During this five-year 
period he was on leave from Cornell. As governor of the Farm Credit 
Administration, Dr. Myers guided the development and directed the 
operation of the largest farm mortgage lending operation in the history of 
our country, and supervised the organization of the production credit 
system and the banks for cooperatives. 

A stimulating lecturer and sympathetic counselor, “Bill” Myers was 
highly popular with the students on the Cornell campus during the period 
that he taught, from 1918 to 1933. Much of his time was spent working 
with graduate students. He made substantial contributions in editing and 
revising the first research efforts of these students. Others in similar cir- 
cumstances might have permitted their names to appear on the final pub- 
lication as senior author, but characteristically Bill Myers’ name appears 
only in footnotes of acknowledgement. 

The wealth of his knowledge and his sound judgment have caused 
many to seek his services as director, trustee, and member of boards, com- 
missions, and committees. A few of the positions he has held are: deputy 
chairman of the board of directors of the Federal Reserve Bank of New 
York, 1943-54; chairman of the board of trustees of the American Institute 
of Cooperation, 1944-48; trustee of the Rockefeller Foundation and the 
General Educational Board, 1941-57; and chairman of President Eisen- 
hower’s Nationai Agricultural Advisory Commission from 1952 to date. 
Truly, a distinguished career in public service! 

His achievements have brought him many richly deserved honors. One 
of the more notable honors was received in 1938, the American Farm 
Bureau Federation Award for distinguished service to organized agricul- 
ture. 

Bill Myers served the American Farm Economic Association as secre- 
tary-treasurer from 1927 to 1931 and was honored by being elected presi- 
dent in 1934. 
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THE IMPACT OF SCIENCE ON AGRICULTURE* 


R. G. BressLer. JR.** 
University of California, Berkeley 


HE THEME of this annual meeting of the Canadian Agricultural 

Economics Society and the American Farm Economic Association 
is “Meeting the Challenge of Science in Agriculture.” During the next 
three days we will be privileged to hear more than a half-hundred of our 
colleagues present or discuss papers directly related to this central theme. 
The general sessions will trace the contributions of the physical, the bio- 
logical, and the social sciences to change, to economic growth and 
development. Section meetings will consider scientific progress in agri- 
cultural production, in human nutrition, in food technology and food 
distribution. Papers will be devoted to such diverse aspects as produc- 
tivity, agricultural adjustment, farm income and prices, market structure 
and industry integration, the family farm, social structure and political 
power, value judgments and human welfare. For this play of many acts 
and actors, the present paper serves as prologue. 

To set this stage, I have elected to speak generally of the role of 
science and of innovation if our society and economy. Many of the papers 
that follow will deal with specific aspects of the impact of science on the 
agricultural economy. Here I ask you to consider the total economy and 
the total problem of economic growth and development, where agricul- 
ture is only a relatively small segment of the whole. In this setting, we 
will view research and science as a productive activity, and consider the 
magnitude and source of support for this important “industry.” Finally, 
I will conclude my paper by expressing some personal judgments on the 
need for continued research related to agriculture. I do this deliberately, 


* Giannini Foundation Paper, Number 171. 


** Address of the President-Elect, American Farm Economic Association, August 
20, 1958. 
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for there may be some whose real concern for the short-run welfare of 
agriculture in the United States and Canada may blind them to the 
general benefits of increasing knowledge for all of society—here and 
through the world. Meeting the challenge of science in agriculture means 
using the knowledge obtained through science for the general welfare- 
not “protecting” agriculture against technological advance. 


Scientific Progress and Economic Growth 


It is at least approximately correct to state that man lived in a subsist. 
ence economy for many, many centuries—an economy based predoni- 
nantly on the ability of the individual or at most the small community to 
produce those items that constituted the content of living. Economic or- 
ganization was centered on subsistence agriculture with its attendant 
family processing and manufacture. Some specialization in the form of 
crafts and trades emerged, but again this was largely contained within the 
local economy of a village. Interregional or even “world” trade existed, but 
this was confined to a few essentials such as salt or to exotics such as silk 
and spices—items that affected the average family in very minor degree, 
The early explorations of the 15th and 16th centuries were based in 
part on the desire for favorable trade routes to the fabulous East Indies 
for these exotic items, plus the everpresent lure of gold and jewels. 

The beginnings of the industrial revolution put a different face on 
matters, and soon had a dominant influence on exploration and coloniza- 
tion. This was most effectively recognized by Great Britain. Under the 
mercantilist philosophy, colonies were sought to round out supplies of raw 
materials and to guarantee overseas markets within largely self-sufficient 
empires. British long range policies, therefore, contemplated several 
stages of colonial development: (1) the establishment of outposts for 
exploration and experimentation; (2) the shipment of readily obtained 
native materials such as fish, furs, herbs, minerals, and naval stores; (3) 
the settlement of agricultural communities to produce such products as 
sugar, wine, hides, and dyes; (4) the further development of industries 
based on forest and mineral resources; and (5) the eventual creation of a 
significant market for British manufacturers, especially woolen goods, 
among the colonists and the native populations. 

The fact that this concept of an industrialized mother country with raw- 
material oriented colonies eventually was abandoned, need not concern 
us here. What is significant is that, even as recently as 1850, the North 
American economies had evolved little beyond the subsistence organiza- 
tion which had characterized man’s economic efforts for many centuries. 
The frontier of settlement had been pushed inland from the Atlantic sea- 
board to the Great Lakes district and the Mississippi Valley, with small 
beachheads in California and the Northwest. At the beginning of the 
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19th century, only 6 per cent of the population of the United States lived 
in urban communities with population in excess of 2,500 inhabitants; per- 
haps 90 per cent of total gainful employment was in agriculture. By 
1850, rural population still accounted for 85 per cent of the total, while 
farming provided gainful employment for two out of every three workers. 

Yet science and invention had already provided the essential techno- 
logical base for a rapid development of economic specialization. The 
industrial revolution had developed the “know-how” for factory manu- 
facturing, and these “infant” manufacturing industries were providing 
employment for one-sixth of all gainful workers. The beginnings of 
scientific farming were at hand in the form of increasing knowledge of 
plant and animal breeding, pest control, crop rotations, and mechaniza- 
tion. Transportation technology had greatly advanced, and at least a 
start had been made in the development of an effective transportation 
system: some 75,000 miles of surfaced roads; a system of canals and in- 
land waterways which, though soon to be superseded, provided im- 
portant low-cost links from the Midwest to the Atlantic Coast; the first 
9,000 miles of a rapidly expanding railroad network. A low-cost and 
dependable mail service was available, the telegraph had been invented 
and commercial lines connected New York with Chicago and Wahington 
with New Orleans. 

In short, a century ago the North American economy was still domi- 
nated by subsistence agriculture, but stood on the threshold of rapid 
developments in industry and in commercial and specialized agriculture. 
The technological base was available for the growth of industry with its 
accompanying urbanization of the population. The technological base 
was available for a commercial, specialized agriculture to supply food and 
fiber for the industrial economy. The technological base was available for 
the net works of transportation, communication, and marketing needed to 
tie together these industrial and agricultural sectors of the economy into a 
highly dynamic market-oriented enterprise economy. 

I need not bother you with details of the growth and evolution of the 
past 100 years. Suffice it to say that at present in the United States about 
40 per cent of the population lives in rural communities, 12 per cent of 
gainful employment is in agriculture, and farming and other primary 
industries account for only 7 per cent of the national income. Secondary 
or manufacturing industries now originate 38 per cent of national income, 
distribution industries about 38 per cent, service occupations 10 per cent, 
while the operations of federal, state, and local governments contribute 
the remaining 12 per cent. 


*Data for 1955, from Statistical Abstract of the United States, 1957, U. S. Depart- 
ment of Commerce, p. 300. 
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This was a century of tremendous increases in the physical output of 
the United States economy. Studies by the National Bureau of Economic 
Research indicate that commodity production increased from an index 
of 31 in 1869 to 443 in 1949 (with 1899 base equal to 100).? In the same 
period, total employment in commodity production and distribution in. 
creased from an index of 44 to 178, while population moved from an 
index of 52 to 199. As a result, productivity as measured in terms of out. 
put per man more than tripled, from an index of 70 to 249, while the real 
standard of living as measured by per capita commodity production in- 
creased from 60 to 223. These comparisons understate the increases in 
living standards; the average person now begins his work career at a 
later age and has more leisure as a result of a 20 per cent decline in the 
length of the work week. Moreover, the content of living is not limited 
to real goods, and the United States has been providing itself with more 
and more personal and professional services. Certainly, science and tech. 
nology have moved us far from the situation where the struggle for mere 
subsistence dominated the use of all resources. 

I will not dwell on these increases in productivity and levels of living, 
important though they be. Rather, I want to stress that the direct impact 
of knowledge, of science and invention, and of technological advance on 
our economy—and so on agriculture—was to free us from the yoke of 
subsistence production. Science told us how to improve farming practices, 
how to machine metals, and how to manufacture industrial products. 
But most of all, science permitted the development of a specialized enter- 
prise economy. And this was essential if the potentials of more efficient 
agriculture and industrial production were to be achieved. Science 
changed the homesteader of the plains and prairies to a wheat farmer. 
Science took the farmers’s son out of the hay field and put him in the 
petroleum plant, and his daughter from the garden and canning kettle to 
the factory or office. Science made agriculture a business, not a relatively 
low-paying way of life. Science saved the American farmer from agrarian 
peasantry, and gave his children the opportunity of higher education and 
so the right and freedom to compete in any occupation. 


Science, Technology, and Stagnation 


I have already stated that I will not dwell on the impact of science 
on productivity and productive capacity—many of the papers that follow 
will trace these effects with greater authority than I can command. Let 
me turn, therefore, to a less obvious and often overlooked aspect as | 
join Slichter in pointing out the equally important effects of technological 


* Harold Barger, Distribution’s Place in the American Economy Since 1869, Na- 
tional Bureau of Economic Research, Princeton: Princeton University Press, 1955. 
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owth on demand.* A quarter of a century or more ago the slowing of 
the rate of population increase coupled with the fairly complete “occupa- 
tion” of resources—and especially the disappearance of the agricultural 
frontier—gave rise to the “stagnation thesis.” It was pointed out that the 
total economy, like a business in an expanding market, found it reasonably 
easy to expand with the twin stimuli of population growth and the exploi- 
tation of boundless natural resources. Without these stimuli, however, 
consumption expenditures were expected to lag behind productive ca- 
pacity, while the resulting excess of savings over investment was expected 
to exert a chronic depressive effect on the economy. 

It is common to point out that the American economy recovered from 
the depression of the 1930’s in part because of the abnormal demands 
and investment opportunities growing out of World War II. In the period 
after the war, most of us anticipated substantial curtailment if not severe 
depression. It was generally supposed that the private sectors of the 
economy would not be able to take up the slack created by the curtail- 
ment of government-financed war production. In short, we doubted the 
ability and willingness of the American public to consume at levels con- 
sistent with post-war production capacity. The extent to which this doubt 
was justified is difficult to assess. Certainly the American economy re- 
ceived a substantial postwar impetus from the accumulated backlog of 
demand for consumer goods, as well as from the rehabilitation require- 
ments of war-torn Europe. The Korean conflict and the “cold” war have 
maintained defense expenditures at levels well above any theoretical 
‘peace-time” norms. 

In spite of this, it is clear that the impact of technology on demand and 
on investment has been a major factor in recent economic growth—that 
the new frontier of technological advance has taken over some of the 
stimulating role previously played by the extensive development of 
natural resources. Science and technology give rise to an ever increasing 
array of new and improved products, and these new products increase 
our propensity to spend and consume. This means investment opportun- 
ities for industry, and so further stimulation and growth. At the same 
time, technology gives rise to new methods, processes, and machines, and 
so again provides the incentives for new investments. Economists have 
devoted little time to the economics of obsolescence in producer and con- 
sumer goods. A common view is that a rapid turnover—due to style 
changes or new and more efficient processes—is wasteful of resources; 
that we throw away our hats, automobiles, or machine tools while they 
are still serviceable. This may be true, but to appraise such problems 


*Sumner H. Slichter, “Technological Research as Related to the Growth and 
Stability of the Economy,” Conference on Research and Development and Its Im- 
pact on the Economy, National Science Foundation, Washington, D.C., May 20, 1958. 
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without recognition of the growth impact on the economy is a serious 
error. 

To conclude this section, I re-emphasize that science and technological 
change have an important effect on growth through their influences op 
consumer demands and on investment opportunities. This influence has 
been most pronounced in the American economy during the past quarter. 
century—a circumstance most fortunate in view of the long-term tendency 
for population growth to slow down and the more complete development 
of natural resources. Whether or not this growth stimulus on demand 
and investment will be adequate to keep pace with productive capacity 
is a moot question. The stagnation theorists were not wrong; like Malthus, 
their analyses were partial in neglecting or underestimating the potentials 
in technological advance. Perhaps they will be more right than wrong in 
the long sweep of time. 


Science—A Productive Activity 


It is natural for economists to view science, Or more specifically, re. 
search and innovation, as productive activities involving in the small 
the combination of factors of production and in the large the allocation of 
resources. Research does involve inputs, and these inputs are diverted 
from alternative uses. Research also involves outputs of knowledge. We 
may properly view the process as the most important form of capital 
formation, where resources are withdrawn from immediately productive 
uses and devoted to other uses designed to increase productive capacity 
at some later date. 

Research differs from other forms of production primarily in the risk 
and uncertainty surrounding the ultimate output and even here we may 
agree that the uncertainty differs only in degree from that found in many 
long-run investments or in the agriculture of certain regions. There seems 
to be a growing tendency, however, to forget or minimize this uncertainty 
—perhaps because the public has been over-impressed with the success 
of the massive atomic projects. We remember Edison and Kettering, and 
easily forget the thousands of inventors whose efforts were largely un- 
rewarded. We remember the gusher and forget the dry hole. We honor 
our Men of Science and Nobel Prize winners, and neglect their equally 
competent colleagues who have never been fortunate enough to make a 
strategic breakthrough. 

The essence of research is to search the unknown, and uncertainty as 
to the time or degree of success is characteristic of this endeavor. Un- 
certainty of output is compounded by uncertainty of application and of 
payoff because the knowledge resulting from research is largely a pro- 
ducer-good rather than for direct consumption. This uncertainty is ex- 
treme in basic research and the search for fundamental knowledge; it is 
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much less but still important in the exploitation that follows a major 
breakthrough or in the improvement and development of new products. 
This differential risk has an important impact on the financing of research 
and on the types of research undertaken. 

Estimates of the National Science Foundation indicate that some $9.9 
billion were spent on research and development in the United States 
during 1957—about equal to one-fifth of all capital expenditures for 
industrial structures and equipment.‘ This total was divided as follows: 
government agencies, $1.4 billion; educational institutions and other 
nonprofit organizations, $1.2 billion; industry with federal government 
financing, $3.5 billion; and industry with its own funds, $3.8 billion. Thus 
one-half of the total was financed by the federal government, and with 
allocations based primarily on military objectives or international pres- 
tige. The 40 per cent representing industry research supported by in- 
dustry funds was motivated primarily by economic considerations— 
research investments in the anticipation of more or less immediate profit 
or payoff, and no doubt influenced by profits and income taxes. For 
reasons of uncertainty already mentioned, most of this private research is 
in such relatively “sure” areas as product improvement and product de- 
velopment. Basic research by industry represents only 5 per cent of the 
total industrial research budget. 

The social sciences are obviously of interest to agricultural economists, 
and you will not be surprised to discover that support for research in this 
field has lagged far behind the support for the physical sciences. Federal 
spending in support of social science research amounted to less than 4 per 
cent of the total governmental outlay for science in 1957, The National 
Science Foundation has been increasing its support of the social sciences, 
but devoted only about 2 per cent of its grants to this field in the same 
year. 

To sum up, research has been a rapidly growing industry in the United 
States, both because of massive governmental support for military pur- 
poses and of the growing realization by private industry of profits from re- 
search investments. Industrial research has been primarily in such areas 
as product improvement and development. Expansion of private research 
is inhibited by the uncertainty of profitable results, and also by the 
difficulty of restricting the payoff to the individual firm that made the 
research investment. In any case, it is clear that the high-risk areas of 
basic research are being neglected both by government and industry. 
Some of these areas might be exploited by industry-wide support for re- 


‘Martin R. Gainsburgh, “Allocation of Resources to Research and Development,” 
Conference on Research and Development and its Impact on the Economy, National 
Science Foundation, Washington, D.C., May 20, 1958. 
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search, but for the most part the social gains potential in heavy support 
for research must be achieved through the channeling of public funds to 
these research areas. Much the same is true for social science research. 
while such areas as market research and development are being pushed 
on a private payoff basis, most areas of social science research will be 
expanded only through increased support by universities and the govern. 
ment. 

Because of the uncertain nature of the production function for research 
and the indefinite but most important connection between research results 
and economic growth, it is impossible to devise a simple, rational basis 
for judging or planning the allocation of resources to this sector. It is 
clear that society could devote too large a portion of its resources to re- 
search just as our prehistoric ancestors might have spent so much time 
in perfecting his tools and weapons that he neglected to spend enough 
time in hunting and planting crops. Does the expenditure of $10 billion 
for research represent an optimum allocation of resources for the United 
States? More important, does the outlay of well under $1 billion for 
basic research plus all social science research represent any meaningful 
marginal calculation? While these questions cannot be answered precisely, 
there appears to be a general concensus that our society would benefit 
from much larger investments in science and research. Certainly the 
allocations to this sector have expanded rapidly during the past decade 
and promise even greater expansion in the future. Industry has learned 
that research can be a profitable business, and there is little doubt that 
private research will continue its rapid expansion. But there is every 
reason to fear that the future growth of research will emulate the past in 
its neglect of basic or fundamental research, This is especially true in the 
United States, where one of our strong fortes has been the rapid and 
efficient exploitation of fundamental research findings of scientists in 
other nations. 

My personal conviction is that the American economy, Canada and the 
United States, must continue to step up the support of research, and 
especially that we should increase basic research. In the hope that we 
will find better ways to utilize the results of reseach in the natural 
sciences, I trust that there will be increased support for the social 
sciences. Since basic research and social science research do not have obvi- 
ous and immediate connections with private industry profits, such in- 
creased support must come largely from the government and from the 
universities, Within the government area, attention is also focused on im- 
mediate objectives and fast payoff, so that there will be an important task 
of educating the public and the public representatives to the long-run 
importance of research in these neglected fields. 

An important aspect of the optimum allocation of resources to research 
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is that knowledge feeds and grows on knowledge. Every increase in 
\nowledge sets the stage for still greater advances, by narrowing the gaps 
that must be bridged by creative imagination. Usher emphasized the im- 
portance of the stage-setting in mechanical invention.’ Here progress has 
often taken the form of the gradual accumulation of bits of information 
until the stage was set, then the spark of creative imagination bridged 
the gaps by strategic syntheses and the resulting breakthrough per- 
mitted a rapid acceleration in the rate of growth and development. 
Slichter also points to this characteristic of research, noting that “.. . the 
greater the body of existing knowledge, the greater is likely to be the 
value of new discoveries ... ,” and that an increase in research and in 
knowledge “. . . does not tend to reduce the marginal value of its product; 
on the contrary, it tends to increase the marginal value. . . . Unlike other 
industries, the industry of discovery produces against a rising schedule 
of marginal utility, not a diminishng schedule.”° 


Agricultural Research and Agricultural Surpluses 


The dilemma of large public expenditures for the control of agricultural 
surpluses and the simultaneous increasing public support for agricultural 
research is immediately beneath the surface of the theme for this 
meeting, and will be the direct subject of some of the papers to follow. It 
is certainly true that scientific research and invention have greatly ex- 
panded the productive capacity of American agriculture, and there is no 
reason to suppose that this expansion will not continue in the future. It is 
| equally certain that American agriculture is producing an aggregate 
surplus over domestic requirements and normal exports at present, al- 
though the magnitude of this aggregate surplus may be smaller than some 
suppose, and that such surpluses will continue for some time in the future. 
These facts have given rise to the suggestion that output-increasing re- 
search should be curtailed, that surplus control and price-income support 
be achieved through a deliberate slowdown in the progress of knowl- 
edge. 

My thoughts on some phases of this problem are on record, and I will 
not repeat them here.’ Nevertheless, it seems to me important that this 
amual meeting start its consideration of the impact of science on agri- 
culture with at least reference to certain aspects of the broad problem. 
The following comments and personal value judgments are given in near- 
outline form. 


*A. P. Usher, The History of Mechanical Invention, Cambridge: Harvard Uni- 
versity Press, 1954, revised edition. 

*Slichter, op. cit., page 4. 

"R. G. Bressler, Jr., “Farm Technology and the Race with Population,” Journal of 
Farm Economics, November, 1957, pp. 849-864. 
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1. Research in agriculture, as in other fields, is uncertain with Tespect 
both to the timing and the importance of the knowledge-output. To re. 
strict research is thus to gamble with a most uncertain future. It seems 
highly probable that our current wheat surpluses could be dissipated 
within a few years, for example, if we prohibited all research on rug. 
resistant varieties. It is far less certain that we could then reinitiate the 
research with positive assurance of the desired level of control or that 
we can stay ahead of the rapidly mutating fungi even with constant effort, 

2. Even if it were clear that agricultural technology would more than 
keep pace with domestic and foreign needs for food and fiber, given our 
present allocation of resources to agriculture, it does not follow that a 
restriction on the growth in agricultural productivity is socially desirable, 
The essence of the rapid expansion of the American economy has been 
technological advance and the shift of resources among alternative uses- 
witness the diminishing relative importance of agriculture as a source of 
gainful employment. A policy of restricted development or application of 
knowledge to protect industries from technological advance would have 
meant a decadent economy, perhaps still characterized by the horse and 
buggy or the Model T, by small cities and small industries, by hand labor 
rather than mechanization. It may be argued that this would have meant 
a more peaceful and contented society. I am not convinced that Americans 
would consider this more important than an increasing real standard of 
living, or that more aggressive nations would have permitted the continua. 
tion of this peaceful, pastoral society. 

3. If output-increasing public investments in agriculture must be cur- 
tailed, I submit that wise policy would be to press on the research frontier 
as strongly as possible, and to make curtailments by abandoning land 
development and improvement programs and restricting expenditures 
now designed to inhibit rather than encourage production adjustments. 
This judgment is not based on a lack of appreciation of the contributions 
of reclamation to the productive capacity of agriculture. Rather it reflects 
the belief that the results of such activities are far more certain and pre- 
dictable than the results of research, and so can be drawn on readily if 
and as required in the future. It also reflects some personal opinions of 
time preference in developing exhaustable resources—for example, the 
silting of dams. 

4, If agricultural output must be curtailed by restriction on the growth 
of productivity, wise policy would call for restriction of application rather 
than restriction of research. Effective control of output might readily be 
obtained by prohibiting or limiting the purchase and use of fertilizer, for 
example. I do not claim that this would be socially desirable, but only 
that it would be superior to a policy of restriction on research. 

5. The above remarks do not imply that rapidly advancing technology 
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does not pose problems in agriculture and in other sectors of the economy. 
Many of these problems constitute the need for expanded research in the 
social sciences. More specifically, the agricultural economist and his col- 
leagues can contribute fundamental knowledge on the optimum organiza- 
tion, size, and integration of farms and marketing firms; on the resource 
allocation problems within agriculture and between agriculture and other 
sectors of the economy; and on the means by which society can modify 
did and outmoded institutions to take full advantage of the potentials 
provided by science. 


Summary 


To conclude, I repeat some of my earlier statements. The prime im- 
pact of science on agriculture and on the whole economy has been that 
the growth of knowledge has permitted the rapid development of eco- 
nomic specialization and of a dynamic enterprise economy. This speciali- 
zation, coupled with technological advance, has meant a tremendous ex- 
pansion in the productive capacity of the economy, and so in real living 
standards. At the same time, the proliferation of new and improved prod- 
ucts, new machines, and new processes has meant stimulation of con- 
sumer demand and investment opportunities. These effects have been and 
will continue to be of great importance in creating conditions favorable 
to economic growth, Agriculture has contributed to and profited from the 
growth of specialization and of productivity. It will continue thus to 
participate in the future—but not on the basis of policies designed to cur- 
tail technological advance and inhibit the adjustment of agriculture as an 
important sector of a dynamic economy. 
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SCIENTIFIC AGRICULTURE AND HUMAN WELFARE 


ANDREW STEWART® 
University of Alberta 


HE REQUIREMENTS for your speaker today (as I learned from 
; iw early draft of the program), called for “a prominent Canadian 
leader in economic thinking, either as a professional economist or a public 
official.” I cannot claim to meet the prescription in any particular respect, 
Professional economists would be reluctant to be represented by a uni- 
versity president and a university president is reluctant to represent him- 
self as a public official, Canadian economists would be unhappy—and 
so would I—if you were to conclude that the demonstration you will re- 
ceive today represents the best in economic thinking in this country. My 
tools of economic analysis suffer from disuse and obsolescence, and | 
suspect that the experiences to which I have been exposed as an admin. 
istrator and in public service have had their effect on my judgment, and 
perhaps on my scale of values. I recognize a developing strain of pragma- 
tism in my philosophy which would be repugnant to many economists, 
I have come to accept the conclusion that “half a loaf is better than no 
bread,” and to believe that if you can acquire the half-loaf or something 
better on most occasions, this is a significant degree of accomplishment. 
I would view with more than mere indulgence the decision-maker who, 
confronted with the normal range of alternatives, chooses toward the 
correct end of the spectrum, say 75 per cent of the time. This is my modest 
contribution to the theory of choice. I am impressed with the extent to 
which human objectives are conflicting, and am satisfied that there are 
no solutions to particular problems. Practical advance means that, in 
terms of the totality of objectives, decisions and action have resulted ina 
somewhat higher net level of achievement. I have a growing appreciation 
of the functions of the politician, and of the important role he plays in 
social processes. It was suggested that I treat the general area of subject 
matter, which is the theme of this conference, with emphasis on “interna- 
tional relations and the cognizance which must be given to scientific and 
agricultural developments in arriving at trade and other policies con- 
ducive to mutual prosperity in a peaceful world.” The terms of reference 
call for a consideration of relations between scientific and agricultural 
developments, trade and other policies, mutual prosperity, and a peaceful 
world. I accepted the assignment within the title “Scientific Agriculture 
and Human Welfare.” In dealing with the relations prescribed I look first 
at mutual prosperity and a peaceful world, both of which may be viewed as 


* Address given by President of University of Alberta, August 22, 1958. 
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ends in themselves. The second part of the paper contains some observa- 
tions about science and technology, and their impact on economic growth 
in the industrial and agricultural sectors of the economy. In the third 
part, I turn to policies, and, for reasons which will be indicated, discuss 
the policy of economic aid related to excess capacity in agriculture. 


What Is the Nature of the Relation between “Mutual Prosperity” 
and “A Peaceful World”? 


A peaceful world is not only an end. We must assume that the alterna- 
tive to a peaceful world is total destruction; and that peace is a necessary 
condition of prosperity. But is mutual prosperity conducive to a peaceful 
world? The answer seems less clear and may depend on what we mean 
by mutual prosperity. (You will notice that I define prosperity in terms of 
economic growth, and the advancement of real incomes. I do not extend 
the discussion to consider the quality of prosperity.) In terms of any 
acceptable measure of prosperity we can recognize three groupings 
in the world today—the geographically dispersed countries, dominated by 
western traditions, and living within the orbit of the United States; the 
solid land mass of the USSR and its peripheral satellites; the emerging 
entities of the East. Within each group there are substantial differences 
in the level of prosperity between the political units; there are also sig- 
nificant differences between the groups. I do not suggest that the growth 
of prosperity will alone be enough to insure world peace; but some con- 
ditions, consistent with the concept of mutual prosperity are more likely 
to contribute, or are likely to contribute more, to world peace than are 
others. The conditions of mutual prosperity which would contribute 
most to a peaceful world would be those in which the rates of advance 
of prosperity were inversely related to the prevailing levels. If this be 
so, then on these grounds we should be gratified by the advances which 
the USSR is making in its own way (which is not ours) and by its own 
efforts (to which it doesn’t ask us to contribute) in raising the prosperity 
of its people; and we should, even at some cost in the rate of our own 
advances, be concerned to speed the efforts of the underdeveloped 
countries to lift their peoples from their present levels of relative poverty. 

It may be that we are confronted here with the dilemma of conflicting 
objectives. Because of our own evaluations which place freedom of choice 
of the individual high up in the hierarchy of ends, we are prone to as- 
sume too readily that freedom of choice is equally effective as a means 
toward prosperity under all circumstances. Economic growth from which 
higher levels of prosperity are derived depends on the rate of investment 
and the adoption of improved techniques. But when freedom of choice 
prevails, the rate of savings and of investment are functions of the level 
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of incomes. While there is no doubt a limit to the extent consumption 
can be squeezed, there is no solid ground for assuming, at least at low 
levels of incomes, that the rate of investment, and therefore of advancing 
prosperity, will not increase more rapidly under conditions of forced 
savings and directed investment. Divergence from the optimum alloca. 
tion of resources, in terms of the satisfaction of the wants of consumers 
and the supplies of the factors of production, may be accepted as a cost 
of assuring a more rapid rate of growth. We are, I suggest, right in as. 
suming that the prospects of peace are enhanced both by the growth of 
material well-being, and by the persistence and development of social 
institutions reflecting values similar to our own. Perhaps we cannot haye 
it both ways. If the second condition is not realized, are we advancin 
the cause of peace by refusing to contribute to prosperity? I think not, 

The concept of economic aid as a means of raising the level of pros- 
perity in relatively poor countries and thus of contributing to a peaceful 
world is a comparatively new factor in the relations between countries, 
It is therefore not surprising if generally acceptable principles for the 
provision of aid have not yet been devised. For myself, I am content to 
accept the concept as both noble and necessary. In this faith we should 
then be prepared to apply ourselves to the problem of developing effec. 
tive principles and procedures. 


Impact of Science and Technology 


It seems to me that we know really very little about the growth of 
scientific and technological knowledge, or about their impact on eco- 
nomic growth. The following propositions which appear significant are, 
I hope, valid for capitalistic countries. First, to define the terms. Science 
is knowledge of the physical nature of things and understanding of 
physical processes. Technology is knowledge of how science can be ap- 
plied to advance human objectives. Techniques are the particular ap- 
plications of technology manifest in specific situations. 

Second, there is a condition which may be described as the propensity 
for scientific and technological inquiry, which is a component of the 
culture of the society. Western culture is, with characteristic gradualness, 
increasingly accepting science as an end, and recognizing its significance 
as a means to prosperity. In the USSR the belief in science as a means 
to prosperity is being rapidly inculcated into the general attitudes of the 
people; and is a basic tenet of the dogma of the leaders. In the countries 
of the East the propensity for scientific inquiry is low. The propensity is 
reflected in the content of public education. In Western culture the 
growth of the propensity can be traced in the changing content of formal 
education. The high propensity in the USSR is evident in the content of 
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the curriculum there. Until recently what education was available in the 
countries of the East contained little science. 

Third, there is a functional relation between income and scientific and 
technological advance. Research effort requires investment in the training 
of competent researchers, in the provision of facilities, and in the actual 
pursuit of research, Given the propensity, the higher the level of incomes 
the larger the investment in research, both absolutely and relatively. 

Fourth, although the gains from research are highly uncertain, they 
are directly related to investment, and therefore, with the same pro- 
pensity, the most rapid rate of advance will occur in countries with rela- 
tively high per capita incomes. 

Fifth, the rate of development of science and technology is related to 
the manner in which decisions are made. In free enterprise societies, 
decisions respecting investment in research are made at both the public 
and private level. The volume of research effort depends therefore both 
on general or public attitudes, and also on entrepreneurial attitudes. The 
effectiveness of research is affected by its organization. Some part of the 
growth of scientific and technological knowledge must come from collec- 
tive organization and effort; but entrepreneurial research remains an im- 
portant element. Here, in addition to the attitudes of management gen- 
erally, and in particular situations, there is a problem of the time element. 
It is known that industrial research is, in general, heavily weighted in the 
direction of rapid results. In the long run it is possible that a greater em- 
phasis on more fundamental inquiries directed at the major break- 
through would contribute more to economic growth. 

Sixth, the direction of the growth of science and technology is influ- 
enced, to a significant degree, by the specific problems currently of con- 
cern to the society. In part, these problems are influence by the relative 
importance of ends. For example, if society is highly concerned with 
health and welfare, scientific and technological research will be bent in 
this direction. But even in the area of industrial research designed to 
expand the output of goods and services, current problems in society 
affect the direction of research. In public research related to agriculture 
funds will be available to attack problems about which farmers are cur- 
rently concerned. Research in industry fastens upon those technological 
problems evident in the current techniques. 

Seventh, the knowledge derived from scientific and technological re- 
search is universally valid; but new technology is not applicable in all 
situations and the particular application which is manifest in the tech- 
niques will vary with different circumstances. Science and technology 
are transferable; but skill is required in applying new technology to par- 
ticular situations, and there is a limit to the extent to which it can be 
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applied in circumstances other than those in which it has evolved. Man 
of the advances in technology currently occurring in a society with par. 
ticular techniques related to an advanced level of technology are wholly 
inapplicable in other societies or may be applied in them only with con. 
siderable modification. 

The USSR has achieved a substantial rate of growth. This is attributa. 
ble, first, to the Marxist philosophy which emphasized the dominant role 
of techniques in determining the character of society; and second, to 
the institutional forms which made forced saving and investment possible, 
At the outset the USSR borrowed heavily from the already advanced 
technology of the western world, and particularly of the United States, 
At the same time the high propensity for scientific and technological 
inquiry led to a rapid build-up of their own potential; and today, in so 
far as a free flow of information is permitted, the movement is no longer 
one way. 

It is not necessary to adopt the whole Marxist philosophy in order to 
place importance on the rate of scientific and technological advance as 
a means of economic growth and prosperity. The problem of the nations 
of the East is that the new nationalism is related to the desire for pros- 
perity. There is a colossal lag in the growth potential. Even with aid on 
a large scale, the rate of growth is likely to be, from any point of view, 
distressingly slow. There is little doubt that it can be accelerated by the 
institutional arrangements which provide for forced savings and directed 
investment. To deny then these countries assistance because they choose 
such forms is to drive them into the orbit of the countries who subscribe 
to the whole Marxist philosophy. 

There is, of course, no agricultural science. We may claim certain areas 
of science for agriculture, e.g. soil science, but we do so only in the sense 
that soil is mainly relevant to agricultural technology. There is an im- 
portant area of technology which is related to things as inputs and things 
as outputs associated with the agricultural sector of the economy. Char- 
acteristically, a high proportion of investment in agricultural technologi- 
cal research is public investment. It is clear that, if extensive research 
is to be done in this area it must be with public support. But the reasons 
normally advanced for public support fall short of an adequate explana- 
tion. In countries which produce for export, public support for advancing 
agricultural technology may be judged necessary in the competitive situa- 
tion. In countries which do not export and which severely restrict im- 
ports, the reason may be the desire to substitute improved techniques 
for external competition as a means of insuring a cheap supply of food. 
You see that I am willing to accept the conclusion that the benefits from 
advancing agricultural technology are, under competitive conditions, 
widely distributed and do not rest in any large measure on those engaged 
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in farming. This is not, of course, the basis for an argument against agri- 
cultural research. However, the impact of research on the agricultural 
sector of the economy may be different from the effect on industry in 
general. 

Advances in technology are related in two broad ways to the statisfac- 
tion of human objectives. First, they may result in reducing the real cost 
of producing the same thing. Second, they may result in the creation of 
new things. There is a significant range in the degree to which these new 
things are substitutes for things already available. In the long run, the 
rate of economic growth is probably affected more by the capacity of 
science to extend the range of things than by improved techniques for 
producing existing things. Advances in agricultural technology lead to 
cost reductions or to the creation of things which are close substitutes 
for present things. Efforts to expand the range of industrial materials 
produced on farms have consistently failed. Advances in the nonagricul- 
tural sector of the economy proceed from the introduction of cost-reduc- 
ing techniques and from the introduction of new things, some of which 
create almost entirely new wants. The inferences are that there is a wider 
and more diversified field for the application of science to industrial tech- 
nology than to agricultural technology; that scientific and technological 
research are likely to be more fruitful of growth in relation to industry 
than to agriculture; and that the effects of the application of research re- 
sults in the industrial sector, are, in general, different from the effects on 
agriculture. 

The role of agriculture is to create materials which contribute to the 
satisfaction of a range or category of human wants, the dimensions of 
which are physically limited. Superimposed upon these wants, and capa- 
ble of being associated with the physical materials, are a number and 
variety of other wants which are not confined within any physical limits. 
The services which provide for these related wants can be continuously 
expanded; and it may be expected that research (although not primarily 
scientific as I have defined it) will be continuously productive in this area 
in both of the broad directions. 

The countries of the North American continent have a relatively highly 
developed propensity for scientific and technological inquiry and the 
levels of incomes are relatively high. The rate of investment in scientific 
and technological research, and the related advances in knowledge, are 
therefore relatively great. The growth potential, although capable of sub- 
stantial enlargement with the development of a still higher propensity 
for scientific and technological inquiry, is comparatively great. However, 
the pattern of expanding knowledge is uneven in its application and 
effects on the different sectors of the economy. The growth potential in the 
nonagricultural sector is large, embracing as it does new products and 
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services, substitute products and cost-reducing techniques. The agere. 
gate demand for the products of industry (realized and potential) is 
indefinitely expansible, and the income and price elasticities are high, 
The aggregate demand for the products of agriculture has a finite limit 
which we are rapidly approaching; the income elasticity is low (and ap. 
proaching zero), and the price elasticity is negative (and approaching 
complete inelasticity). Under these conditions a continuous decline in the 
human resources engaged in commercial farming (but not necessarily the 
rural population) seems to be a necessary condition of economic growth. 
(You will notice that throughout I have eliminated population as a factor 
affecting growth.) 


Economic Aid 


There are many courses of action which might be followed by countries 
wishing to contribute to the rate of development of underdeveloped 
countries. I propose to confine the discussion to economic aid related to 
excess capacity in agriculture. I do so for three reasons. First, it is neces- 
sary within the limits of time to narrow the discussion; second, and with 
reference to the North American continent, established policies suggest 
the discussion of some of the alternative approaches would be unrealistic; 
third, both the United States and Canada, although in differing degrees, 
are committed to the principle of economic aid. There is in both countries 
a substantial and perhaps growing body of opinion in support of associat- 
ing excess capacity in agriculture with the objective of economic aid. 

Reduced to its simplest form the rationale of the adoption, by any 
particular country, of the policy of linking economic aid to excess capac- 
ity in agriculture runs as follows. 

Public expenditures on research related to agriculture will advance agri- 
cultural technology. Improved techniques on farms tend to increase pro- 
duction. The manner in which new techniques are applied in agriculture 
results, in due course, in a substantial increase in aggregate supply. The 
pressure of aggregate supply on demand causes a decline in farm prices 
and incomes. In agriculture the adjustments in the use of resources, di- 
rected by relatively low farm prices and incomes, are both slow and 
painful. It is desirable to temper the processes of adjustment. The ap- 
propriate means is to take the surpluses off the market, thus supporting 
farm prices and incomes. The surpluses are then available to be used for 
economic aid. 

Two objectives are involved—the objective of providing economic aid, 
and of tempering the adjustments directed by low farm prices and in- 
comes. Relating aid to excess capacity in agriculture should base upon 
some consideration of alternative means for achieving either objective; 
approval of these does not exclude relating agricultural surpluses to aid as 
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part of the total policy. On the side of aid, the alternatives include migra- 
tion of population (from countries to be aided), reduction of impediments 
to exchange, the movement of capital (to the countries to be aided), and 
technical assistance. On the side of farm prices and incomes, the alterna- 
tives include programs designed to restrict production, programs to 
facilitate the transfer of resources from agriculture, and programs affect- 
ing the advance of technology. Only two alternatives need detain us: 
first, technological assistance to underdeveloped countries; and second, 
programs affecting the advance of technology. 

There is no need to restate the arguments for technological assistance. 
Assurance of the free and assisted flow of information between countries 
is the minimum assistance which can be offered. However, as I have 
argued previously, not all new technology is capable of being applied in 
other countries, and the application generally requires considerable skill. 
In the long run the major contribution can be made by the training of 
scientists and technologists in or for the countries to be assisted. In so far 
as the problem of adjustment in agriculture is brought about by the ef- 
fects of technological advance operating through production responses 
and aggregate supply, the problem could be reduced by limiting public 
expenditures on agricultural research. Such a policy offends the pro- 
pensity for scientific and technological inquiry. Perhaps more emphasis 
might be given to increased research effort in the industrial sector as a 
means of increasing total demand for the factors of production, and thus 
facilitating, that is, reducing pain, of movement out of agriculture and 
into industry. 

I return to the two objectives involved in the policy of relating excess 
capacity in agriculture to economic aid. The acceptance of the first ob- 
jective reinforces the second; and vice versa. Indeed, the cost of the one 
is the cost of the other. The real cost of tempering the adjustments in the 
use of resources is the loss of real income which would have been added 
if agricultural resources were transferred, or were transferred more 
rapidly, to other uses. If the nation is prepared to accept this cost, there 
isno residual real cost in disposing of the surplus as aid. If the nation is 
not prepared to accept wholly the cost of tempering adjustments, it 
may assume the residual cost as a contribution to economic aid. 

Now, the willingness of the nation to carry the cost of retaining re- 
dundant resources in agriculture or of providing economic aid will de- 
pend on a number of factors. First, the strength of the acceptance of the 
objective of termpering the process of adjustment in the use of re- 
sources, on the one hand, or of the objective of economic aid, on the 
other, But the social attitudes involved are undoubtedly considerably 
influenced by the prosperity already achieved by the nation. The willing- 
ness to consider human resources as something more than mere factors 
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of production to be moved around at the dictate of the impersonal may. 
ket, is dependent on the ability to bear the cost, and is therefore a func. 
tion of real incomes already attained. The willingness to contribute to 
advancing the real incomes of others is similarly related to the level of 
prosperity enjoyed by those providing aid. The affluent society may be in 
a position to accept the cost of retaining redundant resources in agri. 
culture and of contributing substantially to economic aid. The socie 
which is not yet affluent, but hopes to become so, may be less willing to 
assume the costs either of supporting farm prices and incomes or of 
contributing to economic aid. 

Second, the willingness of a nation to embark on a program of eco. 
nomic aid determined by excess capacity in agriculture will depend on 
the sources of its income. If the nation obtains a substantial part of its 
income through exchange, and its agriculture is a significant determinant 
of income, it is much less likely to see the problem of low farm prices 
and farm incomes in terms of agricultural surpluses or of excess capacity 
in relation to the domestic market. The cost of tempering adjustments in 
agriculture, through disposal of surpluses, will be relatively heavy, It is 
clear that not all nations can be expected to accept the concept of relating 
economic aid to excess agricultural capacity with equal enthusiasm, 

A program of aid must be governed by agreement freely entered into 
by the parties of the first and second part. (I shall return to the point 
that there are parties of the third part.) As between the two parties any 
acceptable agreement, freely entered into, may be judged to be a satis- 
factory one, although not necessarily the most satisfactory arrangement 
from the point of view of either party. The aiding country, which has to 
bear the immediate cost, may determine the amount of aid. If the pro- 
gram is related to excess capacity, it also determines the nature of the aid. 
However, as we have seen, the cost of transferring the surplus product 
of excess capacity may be relatively small, to the extent that the cost of 
retaining redundant and immobile resources has already been implicitly 
assumed. The amount and nature of the aid having been determined by 
the aiding country, the choice of the receiving country is thereby limited; 
and it is unlikely that the products to be transferred are those which 
would be given top priority by the receiving country in terms of the 
effects on its own development program. The receiving country might 
prefer industrial goods to agricultural products. But, within the limits 
defined, an acceptable agreement can be worked out. 

The terms with which the receiving country would then be concerned 
are the quid pro quo, if any and the certainty and duration of the agree- 
ment. If the nature of the aid offered is determined by the aiding country, 
the nature of the quid pro quo, if any, might properly be determined by 
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the receiving country. There is an inherent difficulty associated with the 
certainty and duration of an agreement tied to the surplus products of 
excess capacity in the aiding country. We may assume a permanent 
tendency toward excess capacity in agriculture, but its nature and extent 
will vary from time to time in an unpredictable manner. There is there- 
fore an element of risk involved. This risk should not be borne wholly by 
the receiving country. What I am saying here is that the concept of a 
program of aid is inconsistent with a program which is designed to un- 
load the short-term problems of one country onto other countries. Agree- 
ments for aid should be on the basis of continuity over a period of some 
duration. 

I return now to the point that other parties may have an interest in, 
that is, be affected by a bilateral agreement for aid. The effects on the 
party of the third part will differ in magnitude depending on the products 
involved and the normal relations disturbed; but the concern over bi- 
lateral agreements is a general one. The difficulties involved must not be 
judged to be insuperable. They only appear insuperable if we are looking 
for, and expect to find, solutions. They can be met if we think in terms 
of an advancing net achievement of goals. There are some general guides. 
One of them is to be found in Kant’s formulation of the categorical im- 
perative: “Act only on a maxim through which you can at the same time 
will it should become a universal law.” You may prefer the statement of 
the principle recorded more than 1700 years earlier: “As you would that 
they should do to you, do ye also to them likewise.” Although progress in 
adopting it has been distressingly slow, this is without doubt a sound 
principle on which to base behavior, and to build international relations. 

The principle does not, however, supply the detail for appropriate ac- 
tion in particular situations. In the kind of international relations which 
are involved in aid programs details sufficient for effective action can be 
found through discussion, negotiation and agreement on a multilateral 
basis. This is the second sound principle. 

Let me summarize the argument. 

We cannot be sure that rising prosperity in the underdeveloped coun- 
tries will result in peace. There appears to be a chance that it will con- 
tribute to this end. In view of the importance of peace the chance is 
worth taking, even at some cost to ourselves. This position is strengthened 
by any conviction we may have that the elimination of poverty is itself 
agood thing. 

Growth and advancing prosperity spring from the application of exist- 
ing knowledge to productive processes, and by the expansion of knowl- 
edge At both levels investment is involved. The rate of investment, and 
therefore of advance in prosperity, may be accelerated in an institutional 
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framework which can achieve forced savings and investment. The choice 
on a national basis may, not unreasonably, be made in favor of these 
institutional forms. 

The conditions of demand for the products of agriculture limit the 
possibilities of growth in this sector. Industrial research (and perhaps 
fundamental research) is more likely to contribute to total growth and 
prosperity, and will facilitate the adjustments occasioned by the applica. 
tion of scientific and technological knowledge to agriculture. The con. 
ditions of supply in agriculture, given technological advance and the 
conditions of demand, make for a continuing tendency to excess capacity, 

It is not unreasonable for any country with advanced technology to 
wish to associate this condition with programs of economic aid. However, 
the choice cannot be made, nor can effective means of implementation be 
worked out, without reference to other countries—countries receiving aid 
and countries affected by the program, either as themselves rendering 
aid, or in other ways. The logic of the objectives leads inescapably to an 
expanding system of multilateral agreements arrived at by discussion or 
negotiation, and modified over time by the same processes. 

The objectives of aid programs, and of cushioning the impact of tech- 
nological changes in agriculture are enlightened ones. Both objectives in- 
troduce relatively new elements into international relations. Providing we 
proceed from the guiding principle of the Golden Rule, and develop a 
set of applied rules arrived at by mutual consent or by the evolution of 
international law, we can, I believe, make real progress in the advance. 
ment of the objectives. 
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ideas, discoveries, and techniques in the physical and mathematical 
sciences that could influence agriculture and agricultural economics in 
the future. Any speech of this kind must have rigid restrictions im- 
posed, On one hand, it would not be especially appropriate to discuss 
the many present applications of science to agronomy, largely because 
most of the audience knows much more of that subject than the speaker. 
On the other hand, there is no real point in introducing subjects where 
the imagination has to be badly strained to see a possible future connec- 
tin with the science of food production. Within these limits, there 
is still a considerable field for discussion of interesting developments in 
the physical sciences, their applications and revolutions in procedure 
which may result. 

There are perhaps three broad areas in the physical sciences where we 
may look for inspiration. These are nuclear physics and chemistry, solid 
state physics, and high energy nuclear physics. (Perhaps strange-particle 
physics is a better name for the last.) There are, in addition, two impor- 
tant new techniques that have been developing at a very great rate (for 
different reasons, one is tempted to remark). The one is data processing 
and computing by means of high-speed electronic digital computers, and 
the other is the construction and use of earth satellites. Some of the effects 
of these advances have already been revolutionary in scope, and the po- 
tential in the next few years with them combined is, I am firmly con- 
vinced, impossible to fully comprehend. 

In approaching the subject, the difficulty of a systematic treatment is 
immediately evident. The sciences themselves are tightly related and so 
are the possible applications to agriculture. As an example, we will see 
that some advances in solid state physics may have a very direct bearing 
on agricultural processes at the same time that they have an indirect 
bearing via improvements in computers. However, we will proceed and 
attempt to maintain a certain semblance of order. 
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Weather Prediction 


We will begin by considering perhaps two of the most central problems 
of agriculture, namely weather prediction and weather control. These 
aspirations are at least as old as the Bible and have been favorite subjects 
of dreamers and fiction writers for such a long time that it comes rather 
as a shock to realize that man is probably on the verge of achieving some 
practical results. One of the simplest and fondest hopes of agriculturists 
has been the possibility of systematic long-range weather forecasting, 
A great deal of progress has been made since the first mathematical 
model was used in meteorology 40 years ago for the discussion of the 
cyclone. There are essentially three different steps involved in such 
predictions. The first is framing an adequate mathematical and physical 
model with all the terms completely understood. This is surprisingly not 
difficult in principle, because most of the fundamental laws that are in. 
volved are well known, such as the hydrodynamic equations of motion and 
the nature and behavior of the discontinuities or the fronts; most of the 
questions of stability of these fronts have been answered. 

In addition, the fundamental thermodynamic processes are quite well 
understood, and the behavior of the matter involved is sufficiently well 
known. Now, the exact hydrodynamic equations are themselves non. 
linear, and when all the effects are put into one theory, the result has been 
hopelessly complicated. Naturally, the most bothersome terms and, it is 
hoped, the least important ones were initially omitted with results that 
are difficult to estimate, particularly so when it is realized that the ob- 
servations used in the calculations are not yet sufficiently good. Adequate 
tests of different models in the past depended on the availability of good 
synoptic data, the second step, and adequate computing facilities, the 
third. The earth satellite will probably be one of the devices for gathering 
and disseminating synoptic information on the weather. Its greatest con- 
tribution will be in the large amount of information that it can accumulate 
in a short time and the rapidity with which it will be able to deliver this 
information to a central station. Furthermore, it will augment the pres- 
ently weakest part of the input information, namely that associated with 
the region at the edge of the atmosphere. Weather predictions today are 
being tried on computers that operate at a speed of 24 microseconds pet 
addition and have a storage capacity of 10 million words. In the opinion 
of the experts, the results of present machine techniques and models are 
almost, but not quite, as good as those of the conventional professional 
forecasters. Computers will soon be available that are about 20 times as 
fast and, because of advances in electronics and in solid state physics, 
(particularly the transistor and magnetic core storage devices) machines 
are being contemplated that will perform additions in millimicroseconds. 
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This is a real limit, because this is just about at the velocity of light for 
intercommunication between the various parts of a computer. This factor 
of 1000 in speed should be very important in weather prediction. The 
most complicated models will be evaluated at this rate of a billion addi- 
tions a second. Weaknesses in mathematics and programming will be 
overcome by brute force if necessary. The outlook for successful weather 
prediction is therefore very encouraging. The initial phase will be the 
rapid testing of many different models with super-high-speed computers 
based on data collected world-wide and transmitted by earth satellites. 
At least a few of these models should be successful. The development of 
any degree of proficiency in long-range weather forecasting will un- 
doubtedly carry with it the ability to make local predictions of short-range 
benefit over the entire world. 


Weather Control and Oceanography 


The problem of actual control of the weather and the related precipi- 
tation has been a subject of great speculation among scientists for many 
years. It is important to farmers, and it is important to governments and 
groups of governments for its possible applications to the art of warfare 
as it is modernly conceived in all its aspects. It is not just a simple cliché 
to say that the nation that develops a significant lead in controlling the 
weather globally shall have a frightening advantage over the rest of the 
world. The possibility is upon us, and the warfare potiential is insidious. 
To illustrate the simplicity, if not the practicality of one scheme, let us 
consider the very old idea of the deposition of carbon black over very 
large areas of the world. A fundamental datum in weather control is the 
solar constant or the energy received by unit area of the earth from the 
sun in unit time. Carbon black has a greater emissive power and greater 
absorptive power than the average land surface. The effect of a change 
of solar energy locally received can cause violent atmospheric disturb- 
ance if it occurs over a wide enough area. If the area is ice-bound, large- 
scale melting can occur, and serious changes in the ocean level can result. 
Conversely the deposition of white powders on dark areas of the earth’s 
surface will cause diminution in the solar energy received and give the 
opposite effects. The combination of the two schemes gives a consider- 
able degree of flexibility in manipulation. A few years ago, the suggestion 
was made that this method be employed to solve the Los Angeles smog 
problem. If several areas in the Los Angeles basin, of the size of quarter 
sections, were blacked out, huge columns of hot air would rise to an 
altitude of about 5000 feet or more. These columns would puncture the 
smog inversion and “bleed” the smog from the valley. 

In a broader sense, climate control will have to be understood from 
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principles derived from many sciences. There is, for instance, the varia. 
tion in the power absorbed by the atmosphere caused by the changing 
carbon dioxide content in the atmosphere. There are many processes in. 
volving the interaction of solar energy with the atmosphere that are not 
yet completely understood. Satellites are expected to offer great help in 
the solution of these problems. Cosmic rays provide us with a tool for 
obtaining information about the matter in the space between us and the 
sun, and so on. These are very interesting subjects, but for illustration in 
detail I have chosen to go in a different direction and discuss Oceanog. 
raphy. 

Physical oceanography has been emerging as a science very strongly 
in the last 10 to 20 years and it is one of the last of the geophysical 
frontiers. A famous example of oceanographic effects is, of course, the 
effect of the Gulf Stream on the weather and fishing in western Europe. 
However, more world-wide knowledge of the circulation of the oceans of 
the earth is developing at this time. The oceans have a very profund 
effect on the weather because of the ice, the currents, and the evapora- 
tion of water. The properties of the mantle of the earth immediately 
below the oceanic areas are very different from those beneath the con- 
tinents. The analysis of earthquake waves has shown the suboceanic rock 
to be of a different density as well as other properties, and recent seismo- 
logical work has shown the depth of the Mohoriviéié layer to be con- 
siderably less than that under the continents. In other words, the mantle 
is thinner under the oceans. As a result it is believed that the radial heat 
flow is very different, and recent very difficult and skillfully executed 
measurements tend to bear out this surmise. This heat flow has a very 
important bearing on the motion of the oceans and their heat content, 
just as the solar heat flow has on the atmosphere. The importance of the 
oceans in climatology is considered by some authorities to be so great that 
explanations for the cyclic appearance of ice ages have been based on the 
freezing and unfreezing of northern seas and consequent reactions with 
changing currents. There have been suggestions made that ocean currents 
can have their routes changed by damming up shallow reaches or by open- 
ing up large sections of icepack. 

These suggestions would not have been taken very seriously 15 years 
ago, but must now be treated with greater weight because of the possi- 
bility of employing atomic and hydrogen explosives to move large quanti- 
ties of matter economically. The first attempts will be made shortly on a 
smaller scale in an effort to open icebound areas off Alaska to shipping. 
This possibility of weather control will be an important test of man’s 
ability to survive his own creations. On one hand, the control of ocean 
currents and ice formation open up great possibilities for increased food 
production, and, on the other, it is possibly a more devilish instrument of 
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intercontinental warfare than the direct use of the hydrogen bomb and 
the ballistic missile. 

The science of oceanography is a very fascinating subject, particularly 
for a nonoceanographer. The oceanographers deal with huge masses, and 
immensity itself never intimidates them. A typical example is a solution, 
offered by an ocean scientist, to one of our most rapidly developing prob- 
lems—that of an adequate water supply for our expanding population, 
for industry, and for agriculture. This problem is, of course, under active 
consideration and some of the methods are in the pilot plant stage of 
development. The ideas are mostly well-known, but perhaps the most 
interesting suggestion is based on the giant icebergs of the southern 
hemisphere that originate from the Antarctic icecap. These icebergs 
are of the order of 100 miles long and 20 miles wide. The suggestion 
is that one be towed north (several year’s work and many tugs) and 
located somewhere off Long Beach to supply water to Southern Cali- 
fornia. Such an iceberg would be a magnificent supply of pure water. 
[ gather that this suggestion is not being seriously considered at the 
present time, but it is amusing to think what such an iceberg would do 
to Los Angeles weather. 

As the oceanographic studies continue, more and more is being learned 
about the mineral and animal content of the seas. One of the items that 
immediately impresses the amateur is that fish husbandry is extremely 
backward compared to, say, cattle farming. With perhaps whaling an 
exception, fishing techniques have not seriously changed in thousands of 
years. There are many examples of entire local industries wiped out be- 
cause of the disappearance of some particular fish from the region. Often 
the reason is obvious because of some change in a current; sometimes it 
is not. Almost never is anything done about it, although suggestions are 
always made. One of the ideas involves the systematic destruction of 
weed fish, which is the reverse of the present technique. Possibilities exist 
of breeding different kinds of fish and, of course, controlling the local 
currents and water temperatures. There is a real need for constructive 
research in this field in order to meet the challenge of the decreasing 
ratio of food supply to population that confronts us. What improved 
oceanographic knowledge could mean in terms of chlorella algae farming 
is anyone’s guess, In any event, we can avoid discussing it by defining it 
outside of the present domain of interest. 


Satellites 


We have already treated satellites as a probable valuable tool for ob- 
taining and collecting the necessary input data for global weather predic- 
tions. In addition, satellites will have a very important use and applica- 
tion in the general field of communications. The best current opinion is 
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that a relatively small number of satellites in orbit at the same time can 
provide enormous bandwidth for communications everywhere on earth, 
At the present time, the cost of transoceanic communication is very high, 
and it could conceivably be reduced considerably by the use of satellite 
repeaters. Weather conditions, actual and predicted, could be collected 
and disseminated at a very low cost. The combination of computing 
machines and cheap communications would allow much more compli. 
cated schemes of production, regulation, accounting, and transportation 
with somewhat better results than we have achieved to date. This is an 
unimaginative forward step, compared to the speculations that develo 
over the implications of interplanetary travel. The agricultural problem 
that faces us within four or five generations is complicated by and 
related to the great population pressures that are imminent. One can 
wonder whether these stresses will be relieved by exploration and coloni- 
zation of the near planets. If this does happen, will a kind of agriculture 
and natural food production be essayed on these planets, and what are 
the problems of feeding populations under these conditions? This sub- 
ject makes interesting speculation for the agricultural scientist. Perhaps 
the future spaceman would rather live in large space cities that orbit the 
sun. He would be free of the turbulent unpredictability of the earth's 
atmosphere and the earth’s seasonal variations. He shall have broken the 
cipher of chlorophyll conversion to food, and the uniform solar radiation 
will be sufficient for steady-state existence on the artificial planetoid. This 
is hydroponics on a grand scale. 


Nuclear Physics and Nuclear Chemistry 


Nuclear power has just been briefly discussed with relation to weather 
control. Speaking generally, our demand for power is growing at a very 
striking rate, and there are those who predict that by the year 2000 we 
shall have stripped our chemical sources and our nuclear sources and 
therefore will have to turn to hydrogen fusion for our ultimate source. 
This is an extreme possibility, but a likely one, and of course it is offered 
by proponents of the feasibility of hydrogen fusion. This demand for 
increased power can be considered as a developed political and social 
pressure, similar to that caused by food supply and water supply prob- 
lems. However, the availability of nuclear power and fusion power should 
have no more special effect on agriculture than any other similar en- 
deavor of Homo sapiens. As conventional power is gradually replaced or 
augmented by nuclear power there will be no marked changes. There is 
one special feature, however, that may be useful. Nuclear power units in 
any size can be delivered in packages to isolated areas where continuous 
chemical fuel delivery would be a serious problem. There are otherwise 
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arable areas in this world that suffer lack of water only because of verti- 
cal separation between source and user, and there is no power available 
to pump this water up to the heights needed, nor is it practical because 
of the heights involved to dam the streams for the purpose. The bar- 
rancas in Mexico are an example of just such a situation. It may be that 
the economics is such that water pumping by energy derived from nu- 
clear power sources in these areas will be important to individual coun- 
tries that now cannot feed themselves. This is obviously not a generally 
useful application, but it may have very special interest. 

To date, the most important relevant application of nuclear physics and 
chemistry has been the use of tracer techniques in experimental biology. 
Tracer techniques are important in very many fields, and in the life sci- 
ences they have provided us with a wonderful key to the mysteries of 
metabolism and reproduction. The production of radioisotopes and in- 
struments for this purpose has become one of the large industries in this 
country, and it will increase notably in the future. It is remarkable to con- 
sider the great advances that have been made and will continue in the 
study of the metabolism of trace elements by organisms. What is less clear, 
however, is the role played by direct radiation of growing plants and ani- 
mals, This is a very important subject, both economically and politically, 
and it is imperative that some of the necessary answers be obtained as soon 
as possible. A considerable amount of experimentation has been started 
on the use of radiation to induce favorable mutations for breeding better 
strains and this subject will be pursued with great vigor. This is a favor- 
able side of the problem. Still the increased use of nuclear processes bring 
with them a whole host of problems that affect the agricultural scientist. 
There will be a great emphasis on understanding and controlling the in- 
dustrial contamination problem. At the present time, wastes are being 
buried in concrete underground or sealed in tanks and dropped into the 
deep ocean. There is always the possibility, in view of the long-time scale 
involved, of escape of the contaminants. It is very difficult to estimate 
the reliability of engineering over hundred-year periods. The pressure 
for the solution of this problem of handling radioactive wastes will mount 
steadily in view of the biological and ecological complexities. About the 
only safe solution would seem to be the ejection of the concentrated 
wastes from the earth into the sun by rockets. Even this method would 
require absolutely foolproof rocketry. Marine and aircraft nuclear pro- 
pulsion will only aggravate these problems because of the possibility of 
local accidents. It is safe to say that we will be in for an extended period 
of stress and strain in social adaptation to these technological problems. 

One of the interesting by-products of modern physics has been the 
possibility of large-scale food sterilization by penetrating gamma rays. 
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This should not be classed necessarily as nuclear physics in the sense that 
intense sources of gamma rays are most practically produced by electron 
accelerators such as linear accelerators or synchrotrons, as well as from 
radioisotopes manufactured in reactors. The art of making such instry. 
ments of nuclear physics has been for some time at the point where they 
are available with all the flexibility and ease of operation that a commer. 
cial apparatus should have. The initial purpose was for x-ray therapy, 
but at least one company now has a design for a linear accelerator whose 
principal use is the continuous sterilization of cased food. This principle 
has been well known on a laboratory scale for several years, but the prac- 
tical application had to wait on the commercial development of klystron 
tubes for radar, since these tubes are the source of radiofrequency power 
for the linear accelerator. 


Solid State Physics 


One of the greatest expansions of a subfield of a discipline has been that 
in solid state physics, in the period from the end of World War II to the 
present time. Risking the danger of oversimplification, it can be said that 
this development has been spurred by two great scientific events. The 
first is the invention of the transistor, which revolutionized concepts of the 
practical benefits that can derive from a good theoretical understanding of 
the structure of solids, semiconductors in particular. The second develop- 
ment is the general application of radiofrequency techniques to the studies 
of solids and the behavior of electrons and the atomic nuclei in solids. 
These phenomena go by the names of paramagnetic resonance and nuclear 
induction, respectively. A typical atomic nucleus has an angular momen- 
tum due to its rotation about its axis of symmetry. This rotation causes it 
to behave in a fashion similar to a gyroscope when a torque is put uponit. 
When a sample of material containing this element is placed in a strong 
magnetic field of the kind you would normally find in a powerful electro- 
magnet, the nucleus will precess with a characteristic frequency in the 
neighborhood of one megacycle per second because the nucleus is a small 
magnet, much in the same manner as a simple gyroscope in the earth’s 
gravitational field, and one result of the precession is an electromagnetic 
signal. This precession can be detected by a very simple type of radio cir- 
cuit, and the particular atoms that are responsible can be identified by this 
characteristic frequency. This is a very important supplement to the ra- 
dioactive tracer technique, because one of the most important atoms, 
namely oxygen, has no suitable unstable isotope. Furthermore, small 
shifts in this frequency can supply clues as to the nature of the chemical 
environment. This tool is being widely exploited in the study of life proc- 
esses. An electron has a much larger precessional effect than the nucleus 


in 
S01 

T. 
ca 
th 
ac 
to 
Ye 
P 
It 
Pp | 
al 
b 
Ic 
h 
0 


se that 
€ctron 
from 
instru. 
e they 
mmer- 
erapy, 
whose 
nciple 
‘prac. 
ystron 
Dower 


n that 
to the 
1 that 
. The 
of the 
ing of 
elop- 
udies 
olids. 
clear 
men- 
ses it 
on it, 
rong 
ctro- 
1 the 
small 
irth’s 
netic 
) cir- 
this 

e 

oms, 

mall 

nical 


SCIENCE, AGRICULTURE AND THE FUTURE 1035 


in the same magnetic field, and if there is an unpaired electron present in 
some organic compound, this precessional frequency is easily detected. 
This is very important in the study of free radicals, for example. In the 
case of the crystalline solid, such as the semiconductor, the behavior of 
the electrons is all-important and determines most of the principle char- 
acteristics of the material. The model of a semiconductor now believed 
to be correct is very complex and very difficult to describe to the layman. 
Yet, very interestingly, recently the structural ideas of the semiconductor 
plus the unpaired electron have been applied to the study of chlorophyll. 
It is a possible thesis that the energy conversion mechanism of chloro- 
phyll is similar to the photosensitive properties of some semiconductors, 
and as a natural consequence, the technique of paramagnetic resonance is 
being employed to study this process in leafy material. The initially 
looked-for effects have been found, and the definitive experiments for this 
hypothesis are still under way. We are perhaps in the last stages of 
unravelling the complicated process of photosynthesis. I realize that I 
have been unnecessarily brief here. The implications of the deciphering 
of the complex photosynthesis problem are many. It could mean the pos- 
sibility of direct food manufacture from the sun without the cumbersome 
use of the plant as a factory. 


Parity and Strange Particle Physics 


It would be most unfortunate if we could find no basis this morning 
for discussing perhaps the most remarkable discovery of this century in 
physics. There is no even distant application of the discovery that I am 
aware of, but it would be unfortunate if that were to be considered an 
impediment to the exposition of a subject which has so much intellectual 
content. Furthermore, this property did seem to offer a fundamental dif- 
ference between animate and inaminate processes. I am referring, of 
course, to the newly discovered violations of the conservation of parity 
rule. Until two years ago, it was believed by most physicists that the 
physical laws must be such that they were invariant to an interchange of 
left and right. These so-called “simple” laws are usually not easily ex- 
plained, because they have a very strong intuitive basis. Another way of 
stating this law is to say that the results of an experiment should not de- 
pend on whether you use a left-handed coordinate system or a right- 
handed system to analyze the problem. Or again, it should not matter 
whether a left-handed man or a right-handed man does the experiment. 
This concept played a most powerful role in the development of physi- 
cal thought. This seemed so intuitively obvious to most people that 
they were unprepared for an explanation of a difficult observation with 
respect to the © particle, one of the “strange” particles of high energy 
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physics, It was then proposed that a possible explanation could be a viola. | 


tion of this concept of parity (a more perfect example of a conflict of 
terminology could hardly be chosen for the present audience). Definitive 
experiments were proposed on §-radioactivity and they confirmed the sus- 
picions. We are now left with a universe that has a built-in handedness, 
although the question is complicated by the possibility that we may be 
only talking about our part of the universe, but that other parts may be 
occupied by anti-matter and the handedness may be reversed. Now this 
whole question should be of special philosophical interest to the bio- 
logical scientist, because this particular intuition with respect to parity 
has probably never applied to him. The classical example of dextrose and 
levulose in sugars is an example of left-handed and right-handed bio- 
logical entities. There are many others, such as the spiral conchs that are 
always one way and so on. However, the really interesting question is 
whether any chemical compounds in nature that are definitely inorganic 
have any left-handed or right-handed tendencies on the average. 


Conclusions 


The conclusion is inescapable. There are more things in store for man 
than the most agile imagination can decently comprehend. The food 
scientist will have to adapt himself to a wide variety of technologies, and 
fluxes and stresses in the practical approach to his troubles will make 
parity, congressional or physical, seem very simple indeed. 
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THE BIOLOGICAL SCIENCES 


T. BYERLY 
Agricultural Research Service, USDA 


LL THE BIOLOGICAL sciences are used in agricultural research. Genet- 
ics, physiology, entomology, parasitology, plant pathology, nema- 
tology, serology, animal husbandry, endocrinology, veterinary science— 
classify biologists and biology to your own taste—there are agricultural 
problems and research achievements significant to agriculture in that field. 
About one in two of our scientific staff in the federal-state network of 
agricultural research is in the biological sciences. The others are chemists, 
soil scientists, engineers, and farm economists. 
The primary objectives of biological research in agriculture are four: 


1. To increase quantity of output per unit of input; i.e., to increase physical 
efficiency. 

2. To protect crops, livestock, and agricultural products against insect, weed 
and other pests, parasites, diseases, temperature, moisture or its lack, 
light or its lack, and against deterioration. 

3. To adjust the kind and quality of crops, livestock, and agricultural prod- 
ucts to meet specific end uses, both food and industrial, and to market 
specifications, 

4. To obtain basic biological research information needed to solve problems 
as they arise. 


Since it is impossible to summarize all the significant changes in agricul- 
ture in which the biological sciences have a significant research role, we 
have elected to present a selected sample of the whole in the hope that 
it may be representative of the whole. 

Efficiency of production in terms of yield per acre of all crops, and per 
breeding unit of all livestock (except horses and mules), has increased 
more than a third since 1930. These aggregate trends conceal the wide 
variability in change in efficiency of production among the many kinds of 
crops and livestock. 

Average production and yield for 20 kinds of crops, livestock, and 
livestock products for the periods 1925-29 and 1951-55 are shown in 
Table 1. These data will serve as reference material for our discussion. 


More Efficient Feeds for Livestock 


Much of the increase in production per breeding unit of livestock is 
due to application of information from research in animal nutrition. This 
can also be credited with a substantial increase in output of poultry, 
meat and pork per unit of feed used in producing these products. 

The achievements of animal nutrition research have revolutionized 
the feeding of pigs and poultry and brought about major improvements 
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1088 T. C. 
in cattle and sheep feeding. The basic discoveries include the qualitatiy 
and quantitative requirements for a dozen or more vitamins, beginni, 
with the discovery of Vitamin A by McCollum about 1912 and continyj 
to the recent demonstration of a fat-soluble growth-promoting substan 
in egg yolk. Studies of mineral nutrition have demonstrated quantitatiy 
requirements for calcium, phosphorus, iodine, iron, manganese, zine 
magnesium, cobalt, copper, molybdenum, and within the past two yeu 
selenium. Of equal importance are the research findings on high energy 
diets and on protein and, for ruminants, the use of urea and other protei 
substitutes. 


1, TotaL ANNUAL PRODUCTION AND YIELD PER Propuction Unit 
oF CERTAIN Farm Propucts 


: Yield per 
a Total production production unit Change from 
1925-29 base 
1925-29 1951-55 1925-29 1951-55 
Millions of tons Thousands of pounds Per cent 
Alfalfa 23.3 52.0 4.2 4.3 +123 +9 
Beans, dry 0.55 0.81 0.65 1.15 +47 +77 
Beef and veal 3.63 6.39 0.23 0.27 +76 +18 
Cabbage 0.94 1.30 16.1 16.85 +38 +5 
Chickens 0.88 icf 0.0044 0.0096; +101 +118 
Corn 73.3 88.0 1.50 2.20 +20 +47 
Cotton 3.82 3.75 0.172 0.326 —2 +90 
Eggs 2.30 3.64 0.015 0.023 +58 +53 
Milk 47.4 59.4 4.42 5.56 +25 +26: 
Oranges 1.46 5.4 9.0 19.0 +270 +111 
Pasture and range* 120.0 140.0 0.230 0.283 +17 +25 
Pork 4.23 5.4 0.65 0.81 +30 +25 
Potatoes | Bs 10.0 7.56 15.26 —7 +102 
Sorghum 1.25 4.23 0.71 0.95 +238 +34 
Soybeans 0.2 9.3 0.744 1.20 +4500 +60 
Strawberries 0.21 0.21 2.20 8.57 +0 +62 
Sugar beets 7.4 11.6 21.8 $1.7 +57 +45 
Sweet potatoes 1.7 0.89 5.15 5.40 —48 +5 
Tomatoes 1.8 5.8 8.34 18.4 +194 +121 
Wheat 24.6 32.9 0.85 1.08 +34 +27 
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* Hay equivalent. 
Corn 1866-70—1417 pounds per acre. 
Wheat 1866-70— 748 pounds per acre. 
Cotton 1866-70—156 pounds per acre. 
Production—for crops, acres; for livestock and poultry, per breeding unit. 
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tenfold in the past 20 years. 

Soybean meal is rich in protein. The protein content is about one- and- 
a-half times as great as that in dried milk—until World War II one of the 
important sources of protein in formula feeds. But the soybean meal lacks 
other nutritional components found in milk and other sources of protein. 

Research made it possible to compensate for these deficiencies, First, 
it was discovered at the University of Wisconsin that heat greatly im- 
proved the efficiency with which soybean protein is used by poultry. Re- 
search at Cornell and Ohio established the need of riboflavin to support 
hatchability in poultry diets relying on soybean meal as principal pro- 
tein source. Research at Wisconsin and Kentucky demonstrated the need 
for manganese to prevent parrot-beaked embryos and displaced leg ten- 
dons in growing chicks. Research at the University of Maryland and at 
Beltsville demonstrated the necessity of Vitamin B,, for hatchability and 
chick survival. Research at Dupont and federal and state experiment sta- 
tions has demonstrated supplementary feed value of methionine. 

During the 1940’s, the Connecticut agricultural experiment station 
demonstrated the value of high energy diets for broiler production, using 
diet high in maize content. Energy content has more recently been in- 
creased further by addition of stabilized animal fat. 

Studies of the fermentation residues from antibiotic production as a 
cheap source of Vitamin B,, led to another discovery—the spectacular 
growth response of the young animal of all livestock and poultry species 
to antibiotics. As the result of this work at Lederle Laboratories and at 
the Florida and other federal and state experiment stations, antibiotics 
are now included in feed for all classes of young livestock. They act as 
gowth promotants probably because they inhibit the development of 
subclinical disease, especially in the young reared in an environment 
high in bacterial population. 

While the achievements of nutrition research have been both solid and 
spectacular, much remains to be done. High roughage diets, hay, crop 
residue, mature grasses and milling residues will always be major feed 
sources, especially for ruminants. We can use them effectively for main- 
tenance and for growth but not as sole sources of feed for high milk pro- 
ducers and for slaughter cattle and sheep. 

Feed intake is limited to relatively fixed quantities of dry matter. 
Obviously, the cow that eats 40 pounds of hay of 50 per cent digestibility 
cannot produce as much milk as she can from 40 pounds of concentrate 
of 80 per cent digestibility. Perhaps we can find through breeding, 
through research on rumen bacteriology, or even through chemical 
modification of roughage, ways of either increasing intake or digestibility 
or both. 
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Many Gaps in Knowlege of Animal Physiology 


Physiology is the broadest of the biological sciences—genetics, nutri. 
tion, pathology, in many phases, are only branches of it. Much of the 
physiological field is barely explored or unexplored. Some of the explora. 
tions have led to unexpected applications; e.g., the research on plant 
hormones which led to the development of weed killers and the research 
on female hormones of animals which led to quick fattening in young 
chickens without increase in rate of gain and, conversely, in cattle, led 
to increase in rate of gain without increase in rate of fattening. Ninety 
per cent of our feed-lot steers are fed or pelleted with estrogen with a re. 
sultant 15 per cent increase in rate of gain. 

Basic physiology, the study of energy metabolism, began in the US, 
Department of Agriculture in the 1890's, but only this past year has the 
department achieved an adequate laboratory for the direct study of 
energy use by the dairy cow. 

Research on animals lags considerably behind that on plants in two 
important areas of physiology—the effect of temperature and the influ- 
ence of day length and darkness or photoperiodism. The climatic limits 
of plant species and varieties are now tested by well-designed experi- 
ments. Problems of photoperiodism and the mechanism by which plants 
use radiant energy are approaching solution. 

A major challenge in livestock research is a dairy cow that gives high 
yields of milk in spite of the heat. The use of Brahman cattle in the 
South is rationalized as a consequence of their heat tolerance. They are 
more heat-tolerant than European cattle, but their usefulness in breeding 
comes from hybrid vigor rather than heat resistance. 

The influence of photoperiodism on animals is only superficially known 
though our limited knowledge is widely used by poultrymen to control 
seasonal egg production. Even here, we lack the critical knowledge of 
interplay of light and dark periods and the nervous and hormonal mech- 
anisms of poultry and other livestock species. When this knowledge is 
achieved the farmer will be able to control precisely the reproduction of 
livestock. 

Another area of research in physiology that holds a challenge is study 
of the reproductive processes. As one would expect, our knowledge of 
reproductive processes in animals lags considerably behind what we 
know about plants. 

In the past 20 years, there has been a steady accumulation of techniques 
for manipulating plant processes. The chemical colchicine is widely used 
by plant breeders to double the chromosome number and achieve crosses 
that were formerly impossible. Photoperiodism is used to bring plants into 
flower for making crosses almost at will. Oaks have been induced to flower 
within a year from the acorn. 
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In livestock production, research has not yet provided the farmer with 
lines of animals and techniques for getting full crops of lambs, calves, 
poults, pigs, and chicks. Present efficiency of reproduction—about 70 per 
cent-represents an important cost. We have fragmentary knowledge of 
hormones, the influence of day length and other tools that, when com- 
leted, can assure full crops of young animals at any season in controlled 
or ameliorated environments. 


Progress in Livestock Disease and Parasite Control 


Research in the biological sciences has helped to reduce losses from 
diseases and parasites of livestock and poultry. Among the gains are 

(1) eradication of tick fever in catttle of the United States and the insect 
which spreads the disease; 

(2) a diagnostic test for tuberculosis that has reduced incidence of this 
disease to a fraction of 1 per cent; 

(3) diagnostic tests and a vaccine for brucellosis, a disease of cattle that 
also affects human beings—incidence of this disease is rapidly being 
reduced; 

(4) diagnostic tests for pullorum, a disease of poultry that in the 1920's 
caused the death of at least 20 per cent of chicks and decimated large 
broods (these tests were essential to the development of the broiler in- 
dustry); 

(5) sanitation measures that have reduced the spread of parasitical dis- 
eases such as blackhead in turkeys; 

(6) parasiticals such as phenothiazine, piperazine, and more recently the 
antibiotic hydromycin, for the control of certain worm parasites in sheep 
and swine; 

(7) livestock breeders are just beginning to develop and exploit a tech- 
nique widely used by crop breeders—genetic resistance to parasites and 
diseases, An important discovery in this work is that certain lines of 
laying hens carry resistance to the avian leukosis complex, a virally trans- 
mitted cancerous disease that kills 10 per cent of our laying hens each 
year, 

Since we know very little about the nature of resistance to pests of 
both livestock and plants, basic research on all phases of immunology is 
one of our most urgent needs. 

We must do research to guard against exotic diseases and parasites. To 
this end we have recently built an animal disease laboratory at Plum 
Island, off the coast of Long Isiand, New York. We are also conducting 
cooperative research in several foreign countries against such livestock 
killers as foot-and-mouth disease, rinderpest, African swine fever, and 
scrapie, a most puzzling sheep diesase. 
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Performance Tests and Hybrid Vigor 


During the last 30 years a wealth of evidence has been assembled o, 
the heritability of certain traits in livestock. The findings have given Sup. 
port to the purebred breeder who selects from traits such as rate of gain, 
adult weight, type of conformation, color, horn, comb and feather trait; 
These traits are highly heritable. 


Our emphasis in recent years has been on traits of moderate or low 
heritability. These include fecundity, viability, and maximum production 
of eggs, milk, and fleece. 

One of the most effective approaches appears to be in crossbreedings 
The embryo of a crossbred pig is more likely to survive to birth, weaning 
and market age than the purebred. The hybrid sow is likely to farrow and 
wean more pigs than her purebred dam. The crossbred cow is more 
likely to drop a calf and it is likely to attain a heavier weaning weight 
than a purebred calf from the same dam. Egg, wool, or milk production 
of hybrid females is likely to exceed the mean of the sisters of the dam 
and sire of these animals. 

Heterosis has been recognized as so important that a majority of our 
feed-lot lambs, probably 80 per cent of our pigs, all of our commercial 
broilers, and at least one-fourth of our commercial laying stock is crossbred, 

On the other hand, most of our dairy and beef cattle are purebreds or 
grades. Milk production increases steadily year by year. Genetic improve- 
ment must be largely attributed to wide and increasing use of superior 
progeny-tested sires and their sons in artificial insemination. About 20 
per cent of our dairy cows are artificially inseminated. 

The diminishing market for animal fats has been an influence in our 
increasing concern with carcass quality. Fortunately, carcass quality is 
a highly heritable trait though tools for rapid, accurate estimates are still 
to be developed. The problem is especially important in swine, and per- 
formance testing to obtain lines of meat-type pigs is on the increase. 

Performance testing of beef cattle is also increasing. The rancher needs 
all the genetic efficiency in his herd that can be achieved. The overhead 
of the dam’s feed bill with which the calf is saddled is the equivalent of 
a years hay supply—about $50 just now. In swine, the overhead of the 
dam’s feed bill is divided among several hundred. 

Breeding research with alfalfa has produced adapted varieties which 
have more than doubled the acreage of this forage crop in the United 
States in the last 30 years. The aggregate data indicate little or no in- 
crease in yield. Short survival in many areas, weevils, spittle bugs, aphids, 
diseases add to the cost of production. Demonstration that Lahontan and 
more recently Moapa are genetically resistant to aphids is encouraging. 
Problems to be solved, in part through breeding research with alfalfa, 
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include variation in estrogen content and in saponin content, and other 
bloat-provoking components as yet not fully evaluated. Alfalfa is not pe- 
culiar among forage crops in presenting problems. Ladino, trefoil and 
other legumes are equally under question with respect to estrogen con- 
tent in relation to breeding behavior of livestock consuming them. 

The enormous variation among the grasses has hardly been touched by 
genetic research. Browse contributes importantly, especially during 
winter, to the nutrition of much of our livestock, but our principal concern 
so far is not to breed better browse but how to rid our ranges and 
pastures of brush. Our biggest research problem is to make our billion 
acres used as pasture and range more productive on a sustained, eco- 
nomic basis. Part of the answer must come from breeding research. 

Research on breeding improvement of wheat, rice, oats, barley and 
flax is carried out in an effectively coordinated group of laboratories and 
and test stations, private, federal, state and foreign. Thousands of breed- 
ing combinations are tested each year for insect resistance, resistance to 
rusts and other fungi and to bacterial and viral diseases, for yield and 
for quality in many locations. So effective is this system that when Hoja 
Blanca (white leaf), a devastating virus disease of rice, appeared in 
Florida last fall, more than half of the 3,000 rice strains in the world col- 
lections had already been tested for resistance and more than 200 dem- 
onstrated to have genetic resistance. Among them were a few short grain 
varieties of commercial potential. Fortunately, the disease has apparently 
been eradicated from Florida. 

We have hopeful material to meet the threat of a new strain of crown 
rust to oats. We've had to change our oat varieties about three times in 
the past 25 years to meet newly emerging diseases and new races or 
strains of old diseases. And the end is not in sight. Resistance must be 
combined with yield and quality. Even so, the genetic material is sufli- 
ciently simple to be quickly manipulated so that new breeding combina- 
tions can be evaluated, stabilized, and propagated in about seven years’ 
time. As an example of what breeding research has done in these cereals, 
we will consider only wheat. 

Adapted varieties were the foundation of wheat production in, the 
West. Fife and Bluestem dominated the hard red spring wheat area till 
about 1915, Marquis was introduced from Canada in 1912 and was grown 
on about 90 per cent of the area by 1929. Quality was excellent and it 
usually got by stem and leaf rust for a time. Ceres came in in 1926. It was 
resistant to the then prevalent races of stem rust and had some drought 
hardiness. By 1935, Ceres occupied 35 per cent of acreage when stem rust 
race 56 struck in epidemic proportions. The new Thatcher variety stood 
out that year and by 1939 it occupied 40 per cent of the spring wheat 
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acreage. But Thatcher is very susceptible to leaf rust and suffered badly 
in 1939 and 1941. Mida, resistant to then prevalent leaf and stem rusts, 
became the leading variety by 1949. Selkirk, developed at the Winnipeg 
laboratory of the Canada Department of Agriculture, is generally te. 
sistant to prevalent races of leaf and stem rust. Released in 1954, it i 
now grown in the United States on at least 60 per cent of the whest 
acreage in the hard red spring wheat area. This succession of varietie; 
has met successive rust attacks, maintained milling quality, and increased 
genetic capacity for yield. 

Durum came into commercial production about 1910. Kubanka was the 
dominant variety till about 1945, when new varieties—Mindum, Stewart, 
Carleton, and Vernum—assumed dominance. Resistance to stem rust 15B 
was lacking in these new varieties, and Durum production in the United 
States fell to about 5 million bushels in 1954 from the 30 million average 
annual production for the previous 10 years. Quick and effective work by 
cooperating state and federal research workers established 15B-resistant 
strains of Durum of fair quality and the crop is normal again. 

Hard red winter wheats for the southern Great Plains should be cold 
hardy, drought resistant, rust, smut and Hessian fly resistant in addi- 
tion to having high yield and quality. Varieties used before 1900 had 
few or none of these qualities. Turkey had them; early research identified 
superior lines of Turkey. It became the dominant variety and remained 
so till about 1935. Pawnee, Comanche, Triumph, Wichita, and Westar 
and others have taken over in the past 15 years. These new varieties oc- 
cupied over 35 million acres in 1949 and are estimated to have increased 
yield about 90 million bushels above the amount that Turkey would have 
produced in those same acres. 

In the Pacific Northwest, wheat improvement has been chiefly directed 
against bunt (stinking smut). Short-strawed, lodging-resistant lines and 
high yielding winter wheat varieties adapted to the area have been 
achieved, but a sucession of varieties has not wholly solved the bunt 
problem. Much of the wheat grown is soft white wheat, suited to pastry 
flours. 

In the eastern United States, most of the wheat is soft red wheat except 
in New York and Michigan, which grow soft white wheat. Hundreds of 
varieties had been tested for yield and quality by 1900; since 1900 more 
than 90 improved varieties developed by state experiment stations alone 
or in cooperation with the U. S. Department of Agriculture. Thirteen of 
these were grown on more than 100,000 acres each in 1949. 

In total, about 284 new varieties of wheat were released from 1900 to 
1953. Eighty-eight were selections from old varieties, 127 originated from 


the U 
station 
have 1 
shown 
resista 
combi 
We o 
Carele 
qualit 
Russe 
in the 
in the 
We 
have 
searcl 
age, 2 
strate 
free | 
has n 
Perhe 
Re: 
cabbs 


ation 


hybrid 
count 
Veg 
to the 
search 
them 
lected 
We 
|| 
high 
cabb 
Che 
to ac 

the 
Ta 
doub 
spec 

for 
of e 


dadly 
rusts, 
Lipeg 
it is 
7heat 
ieties 
ased 


s the 
wart, 
nited 
rage 
k by 


stant 


cold 
ddi- 
had 
ified 
ined 
estar 
OC- 
ased 
have 


cted 

and 
been 
bunt 


astry 


cept 
ls of 
nore 
lone 
n of 


0 to 
‘Tom 


THE BIOLOGICAL SCIENCES 1045 


hybridization of two or more varieties, 55 were introduced from other 
countries, and 14 were of undetermined origin. 

Vegetable crops, in general, have had scant research attention relative 
to their myriad number and problems and their aggregate value. Re- 
search has produced many new and higher yielding varieties, some of 
them of improved quality. As examples of vegetable crops we have se- 
lected potatoes, sweet potatoes, dry beans, cabbage and tomatoes. 

We have had an effective, coordinated potato breeding program among 
the U.S. Department of Agriculture and state agricultural experiment 
stations for 25 years. Two-thirds of our present commercial varieties 
have resulted from that program. Much of the doubling in per acre yield 
shown in Table 1 must be attributed to increased fertilizer use, disease- 
resistant varieties, and development of effective insecticides. This 
combination keeps our potatoes growing until we have to use defoliants. 
We often harvest them immature, scarred, bruised, and ready to rot. 
Careless harvesting and distribution are not the only causes of poor 
quality. Good varieties are grown outside their area of adaptation; e.g., 
Russet Burbanks, which produce the finest baking potatoes in the world 
in the Snake river plain, are something less than perfect when grown 
in the cooler Maine area to which other varieties are better adapted. 

We haven't kept pace with the problems of sweet potatoes, which 
have sharply declined in production, barely held their own in yield. Re- 
search has demonstrated the biological requirements for curing and stor- 
age, and identified the causal agent of internal cork as a virus and demon- 
strated that they can, by appropriate laboratory methods, recover virus- 
free stocks from contaminated ones. The biologist cannot, or at least 
has not, beaten the high labor requirements of producing sweet potatoes. 
Perhaps the engineers will. 

Research has produced new fusarium and mosaic-resistant varieties of 
cabbage through U.S. Department of Agriculture-Wisconsin cooper- 
ation in that state. Yield has not increased materially but yield was 
high 80 years ago. Bolting remains a problem in the southern areas where 
cabbage is winter grown. Variation exists but research is still needed, 
Chewing insects still thrive on cabbage and too many of them seem able 
to adapt themselves to a diet containing insecticides lethal to most of 
them on first application. 

Tomatoes have increased, almost trebled in production, more than 
doubled in yield. A lot of the increase is due to increased acreage in 
specialized areas in California where yield is about twice the average 
for the rest of the United States. Breeding research has produced varieties 
of excellent yield and quality and wilt-resistant, such as the widely 
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grown Rutgers. Of special interest is the pomodoro variety, Roma, pro. 
duced by Porte at Beltsville. This fusarium-resistant, high quality, high 
yielding variety has become the variety of choice among tomatoes of thi 
type. Breeding research has yet to produce varieties resistant to the lat 
blight fungus and to the leaf-hopper-spread virus disease curly top, This 
disease makes commercial tomato production very hazardous in the inter. 
mountain area. 

Personally, I am unhappy about the quality of out-of-season fres, 
tomatoes generally available in our markets. Apparently the trade is re. 
luctant to market the much superior ripe pack, picked pink, and stick 
green pack, which are both rubbery and tasteless. Perhaps more research 
is needed on the biology of tomatoes after harvest. Recent time-tempen. 
ture control studies to reduce waste and spoilage and improve quality of 
tomatoes reaching retail markets indicate a potential that may soon be 
realized. 

Sugar beet production increase is principally due to increased yield per 
acre, Sugar beets were threatened by curly top and yield grossly limited 
in affected fields until breeders developed genetically resistant strains 
More recently they have developed monogerm hybrids which have helped 
make possible planting to stand. Growers say that when yield is pushed 
high by water and fertilizer use, sugar content of the beets is low. This 
problem, if it be a limiting factor in yield, will require basic physiological 
research for its solution. It is one example of the general need for biologi. 
cal as well as chemical research on quality. The farmer of the future must 
grow products to meet the specifications of the purchaser; he must do 
it consistently and predictably. 

Orange production has trebled and yield per acre more than doubled. 
Citrus breeding research has produced seedless and superior quality 
grapefruits as well as bigger and better oranges. Nematodes, viruses and 
frost still plague the grower. Now breeders talk of the virtues of nucellar 
seedlings, developing from adventitial tissue. These are genetically identi 
cal with the bud stock that produced them and apparently are virus-free 
even when produced from seeds from infected trees. The Florida freeze 
last winter and the serious one in Texas a few years ago have stimulated 
emphasis on research on cold hardiness. 

Strawberries, too, have gone to California where new varieties which 
produce for a six-month period have helped lengthen the season during 
which fresh berries are available and helped increase per acre yield. 
These big, beautiful berries would benefit from some research to improve 
flavor. Recent isolation of virus-free strawberry stocks and development 
of laboratory test methods for the identification of such stocks should 
greatly benefit strawberry growers everywhere. 
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The westward movement of cotton to the irrigated Texas high 

lains, the Rio Grande valley, the Salt River valley in Arizona, and the 
central valley of California, all irrigated areas, increase in use of fertilizer, 
insect control, and supplemental irrigation in the delta, account for 
much of the increase in per acre yield. Breeding research has contributed 
to both quality and yield recently with dramatic improvement in extra 
long-staple cotton. Research-produced Pima S has freed the United States 
from dependence on imported cotton of this type. Breeding research of 
today, with the probable development of superior hybrids, should be 
greatly helped by recently discovered means for chemical induction of 
male sterility so that line crosses can be assured by growing alternate 
rows of these lines without the necessity for hand plucking the anthers 
on the female parental line. We still have the problem of using insecti- 
cides on schedule that will not harm the bees upon which we must de- 
pend for pollination, but we're making progress. 

Entomology has contributed and must continue to contribute research 
results essential to the protection of our crops. Two major oubreaks of 
grasshoppers have been suppressed this year, the Med fly has again been 
eradicated from the Florida citrus groves, and the boldest plan for elimi- 
nation of an insect pest, that against the screw-worm fly, is under way. 
Biological research on the screw-worm fly demonstrated that the female 
mates but once and that a sterilizing dose of radiant energy from a Co- 
balt source is compatible with the subsequent development of vigorous 
adults, In order to use these results in a control program it was necessary 
to develop methods of controlled propagation in captivity. Lines of flies 
which would reproduce on a meat diet instead of living flesh were de- 
veloped. Methods for airplane dispersal of sterilized flies were developed. 
A pilot test on Curacao demonstrated that persistent additions of sterile 
males led to matings of such males with all wild females with subsequent 
production of sterile egg masses and final extermination of the screw- 
worm fly. 

Insect control is much hampered by development of insecticide-resistant 
insect populations. We are conducting pioneering basic research on in- 
sect physiology and pathology which may yield the information about 
resistance necessary to effective insect control. 

Biological control of insects is of equal importance. The boll weevil, 
the corn borer, many flies, mosquitoes, midges, mites and ticks annoying 
our livestock and ourselves seem unlikely to be eradicated by physical or 
chemical means. Predators and parasites and bacterial and viral diseases 
may be used to overwhelm them. There is a great deal of research to be 
done before this speculation may become a confident prediction. But 
biological control has made major successes. The cottony cushion scale 
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was eradicated from our citrus groves by ladybird beetles collected, [ gitill 
imported and distributed for the purpose. The people at Fortuna, Cali. J costin 
fornia, dedicated a monument last month to the chrysolina beetles which J 4s fal 
have reduced the Klamath weed to a minor nuisance in an area where i 


using 
threatened to take over the country. Insect explorers in the Middle Eas Nierel 
and Mediterranean countries have found some insects fond of Halogeton, | jimitk 


Maybe we can control this noxious weed as has been done with the will b 
Klamath weed. tion 

Biological research will revolutionize the agriculture of the future, proce 
We will find methods of predicting reliably the genetic capacity of crop As 
and livestock matings before conception or pollination, and use only those biolog 
which will yield progeny suited to the specific end use desired and in | , pro 
the quantity needed. We will understand the physiology and genetics of § other 
the host-parasite relation, of immunity to disease, to insect, to parasite, to Cana 
decay, and manipulate our crops and livestock to meet the environment dome 
in which they can be most efficiently and conveniently grown. In biology | one o 
we know many sequences of events, a few causal relationships. Basic occur 


research will disclose why and how life processes operate. next « 
DISCUSSION: IMPLICATIONS TO FARM POLICY - 

Harotp G. Hatcrow will 

University of Illinois both 


Considerably different implications for policy can be drawn from the opera 
two comprehensive and scholarly papers presented to us by Nierenberg | woul 
and Byerly. Nierenberg has described some of the revolutionary develop- ] (1) p 
ments in the physical and mathematical sciences. These could greatly § form 


alter the conditions for plant and animal production. Most of these de- § to cor 
velopments are not now in commercial use, however, and many years will | atest 
probably elapse before this is the case. In contrast, Byerly shows that Iv 
advances in the biological sciences are less spectacular, more regular, with 
cumulative and evolutionary. These advances are constantly fed into the §  impl 
production stream. impo 

Nierenberg, in emphasizing climatology and oceanography, has drawn | over 
our attention to the fact that water is the common requirement for vir- J edge 
tually all land resource development. Physical scientists are following ago | 
two lines of research in an attempt to break through the limits to land ture 
development created by a given water supply. One is to try to make more | ures 
rain or snow fall than will occur naturally. The other is to develop a bene 


cheap process for desalting sea water. Although a great breakthrough is grea 
always possible, neither of these methods has anywhere approached the | trad 
level of costs required for commercial agriculture. There is some evidence prog 
that seeding clouds. with nucleated agents has had a small effect on § und 
precipitation but this evidence is still not conclusive. Aside from this, duri 
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distillation of sea water is as yet far too expensive for agricultural use, 
costing more than 50 times as much as the average for irrigation water. 
As far as I know there is no way to estimate the cost or effectiveness of 
using some of the inventions or techniques described in more detail by 
Nierenberg. The use of carbon black to control weather may have almost 
limitless possibilities. But I expect that advances in the next few years 
will be restricted to factors which have less effect on aggregate produc- 
tin such as improved forecasting and more efficient methods of data 
processing. 

As I interpret Byerly’s paper, we should expect further advances in 
biological sciences but we cannot rely on developments having as great 
a production effect in successive decades as occurred in the past. On the 
other hand, we do not fear food shortages in the United States and 
Canada; and our exports should bulk as large in the future relative to 
domestic demand as has been the case in the past two decades. Unless 
one or two of the great breakthroughs such as mentioned by Nierenberg 
occurs, the terms of trade for farm products will not decline over the 
next decade or two, and the terms of trade for farm products will be in 
equilibrium at near the current levels. 

If the above conclusions are correct, farm programs or farm policy 
will continue to veer toward a middle ground, away from the extremes 
both of a more rigidly controlled agriculture as well as an agriculture 
operating on a completely free market. Farm policy in the United States 
would center around four types of activities having a bearing on markets— 
(1) price support for certain storables on a more “flexible” basis than 
formerly, (2) commodity promotion programs, (3) export subsidy largely 
to compensate for support programs, and (4) conservation programs aimed 
at establishment of a limited acreage in a “conservation reserve.” 

I would have liked to see an additional paper in this program dealing 
with advances in the social sciences for here there are other important 
implications for policy. In fact, science—physical, biological and social— 
imposes challenges to agricultural policy makers which are difficult to 
overestimate. On the one hand the combined effects of scientific knowl- 
edge can result in a rate of progress over the world which a few years 
ago would have seemed fantastic. On the other hand surpluses in agricul- 
ture or other parts of the economy can drive us to more restrictive meas- 
ures on production and trade. I do not believe such restriction would 
benefit agriculture over a period even as short as a decade. There is a 
great need for agricultural policy to be consistent with a program of freer 
trade, improved educational attainments, general economic and social 
progress. The conditions for economic progress need to be more widely 
understood and appropriate policies developed. This, I believe, is the en- 
during challenge and implication for policy. 
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DISCUSSION: IMPLICATIONS TO FARM MANAGEMENT 


H. R. JENSEN 
University of Minnesota 


Participation of physical and biological scientists in agricultural eq. 
nomics association meetings is a new experience. Their presence and 
their presentations recognize and point up the need for team endeavor 
among physical, biological and social scientists in their agricultural re. 
search efforts. New discoveries in agricultural production stream forth 
from the physical and biological sciences to challenge the agricultural 
economist, in general, and the farm management specialist, in particular, 
to see that the discoveries are meaningful, economically, for decisions 
in agricultural policy and farming. To meet this challenge the agricultural 
economist at minimum needs to keep abreast of new discoveries; at 
maximum he needs to participate in planning research which leads to 
the kind of discoveries that are most meaningful economically to choice. 
making on resource use in farming and agricultural policy. 

The primary objectives of biological research, as outlined by Byerly, 
are (1) to establish new production coefficients, i.e., increase output per 
unit of input, (2) to maintain present production coefficients, i.e. prevent 
output per unit of input from decreasing, (3) to adjust kind and quality of 
crop and livestock product to market demands and (4) to engage in basic 
biological research to yield information as a basis for answering future 
problems. 

Available information shows that the research results outlined by 
Byerly have contributed significantly to Objectives 1 and 2. We know 
much less, I suspect, about the contribution of biological research to 
Objective 3. 

To a large extent, biological innovations are total output increasing and 
total cost increasing to the agricultural industry. With a price elasticity 
of demand of less than 1.0 for most agricultural commodities, these inno- 
vations are expected to decrease gross revenue, increase total costs and 
decrease net revenue—unless increases in population and employment 
levels and in consumer incomes more than offset the effects of the low 
price elasticity of demand. To individual farmers (the innovators) in the 
short run, biological discoveries will decrease unit costs, increase gross 
revenue and hence increase net revenue. In the longer run, as added out- 
put affects prices adversely, profits to the majority of farmers may very 
well drop below the pre-innovation period—unless other forces offset the 
output effect on price. Under these conditions, the individual farmer 
needs to attach a premium on acquiring information to keep abreast of 


biological discoveries and on being among the first to put them into 
practice. 
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Of course, if all farmers were among the first to put these new dis- 
coveries into practice all would be innovators and no farmer would have 
a profit incentive for innovating. All would be in the position of the imi- 
tators who are forced to adopt the new discoveries in order to try to main- 
tain their income levels. As the situation is, some farmer are innovators— 
the ones who reap the income benefit from new technology. Most farmers, 
though, are imitators who are forced to adopt the new technology as an 
attempt to maintain their incomes. Some farmers are nonadopters because 
of a lack of capital or education or because of particular value systems. 
The imitators and nonadopters (the bulk of the farmers) pay a high price 
to assure the nation’s consumers an adequate food supply at relatively low 
prices—unless offsetting forces are operating. 

To the administrator of biological research this cost to the majority of 
farmers, along with the accumulating surpluses of many agricultural 
commodities, suggests, at least for the immediate future, a reallocation of 
research funds—less for establishing new production coefficients and 
more for maintaining present production coefficients, reducing yield 
variability, and fulfilling Objectives 3 and 4. 

For the longer run, the administrator of biological research will want 
to continue research that establishes new production coefficients, i.e., 
increases output per unit of input in order to meet the nation’s goal of 
economic growth. High living levels for the nation’s consumers can be 
attained only with relatively large quantities of resources in secondary 
and tertiary industries and with relatively few in agriculture and other 
primary industries. Biological research which makes possible more 
product from the same resources in agriculture is basic to continuous 
economic growth. Thus, I’m not suggesting that biological research on 
new production coefficients be discontinued, but I am suggesting that 
conditions at present and in the forseeable future suggest a change in 
emphasis, ie., a decrease in funds for discovering new production coefh- 
cients to an increase in funds for maintaining present coefficients, reduc- 
ing yield variability, and for attaining Objectives 3 and 4. The implications 
of continuous economic growth to the farm manager are to adjust re- 
source use to exhaust the existing economies to size, to operate with 
economically optimum factor-product, factor-factor, product-product and 
time-time combinations and to minimize the opportunity costs of resource 
use. To the farm management researcher the implications are to concern 
himself not only with the micro effects of new technology but the aggre- 
gative effects as well. Somehow or another, this flow rate of new produc- 
tion coefficients needs to be geared more nearly to the nation’s needs 
and to the rate at which farmers can adjust to them. The farm manage- 
ment specialist can serve to identify the kind and magnitude of adjust- 
ments needed and expected. 
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Byerly points to the wide variability among crops and livestock jp 
increases in output per unit of input. The implication of this fact to farm 
managers is their need to keep informed about biological discoveries if 
they desire to increase profits. Differences in increases in output per unit 
of input among crops and livestock may shift the comparative advantage 
among these products to require new product, factor and factor-product 
combinations for maximum profits. 

Biological discoveries in animal nutrition have increased the number 
of variables to consider in making decisions about livestock rations. Con. 
sequently, farm managers need to spend more time learning about and 
analyzing new information on feeding or else transfer decisions on rations 
and feeding to feed specialists as has been done in broiler production, 

One of the major uncertainties facing farmers stems from the impact of 
weather, insects, pests and diseases to give rise to variability or technical 
uncertainty in crop production and in livestock reproduction and pro- 
duction. Through breeding, pesticides, insecticides, antibiotics, etc. bio- 
logical research has increased the farm manager’s power to cope with 
the vagaries of weather, insects, pests and diseases. In other words, bio- 
logical research has contributed significantly to reducing the farmer's 
technical uncertainty. Breeding to reduce or eliminate variability in calf, 
lamb, pig and other livestock crops helps the farmer plan his work load, 
buildings, feed and other resource requirements and helps him bring his 
expectations and plans in line with his realizations. Breeding to increase 
genetic resistance to crop and livestock diseases, to the influence of 
weather and the ravages of insects and pests also reduces product vari- 
ability and costs. Control of diseases, pests and insects through vaccines, 
parasiticides and insecticides also reduces production variability and 
technical uncertainty to a known cost for the farm firm. In view of the 
farmer’s costs of adjusting to technical uncertainty and in view of the 
mounting surpluses of a number of farm commodities, administrators of 
biological research might well consider, for the forseeable future, the use 
of more funds for the primary purpose of reducing crop and livestock 
yield variability and less for discovering new production coefficients. Re- 
search which reduces or eliminates yield variability may at the same time 
in the aggregate be total output increasing. Whether it is total output 
increasing depends on the yield level at which variability is reduced or 
eliminated. 

The third objective of adjusting kind and quality of crop and livestock 
product to market demands appears difficult to fulfill without more 
knowledge of the kind, quantity and quality of product consumers want 
at various prices at a given point in time and over time. With more knowl- 
edge about consumer preferences the agricultural economist can help 
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the biological researcher attach the weights that will yield product 
characteristics in the proportions (e.g. lean to fat in pork) preferred by 
consumers. In the meantime, the farmer cannot always be sure of what 
the consumers want. 

Toward the end of his paper, Byerly says that “in biology we know 
many sequences of events, a few causal relationships.” This statement, it 
seems to me, is a challenge to the farm management specialist—whether 
afarm manager or researcher. I believe we would be better predictors of 
outcomes if we also knew many sequences of events. 


DISCUSSION: IMPLICATIONS TO AGRICULTURAL MARKETING 


Ben C. FRENCH 
Michigan State University 


I have been quite impressed with Byerly’s examples of achievements in 
biological science and somewhat intimidated by the potential of the de- 
velopments in physical sciences described by Nierenberg. To assess the 
implications to agricultural marketing is no easy task. But first I must 
point out what seems to me to be an important omission in Byerly’s 
paper, at least from the viewpoint of those interested in marketing. 

Nowhere among the excellent discussion of research in animal nutri- 
tion, physiology, breeding, entomology and pathology is there any refer- 
ence to “food technology.” The important biological developments in 
processing and distribution of agricultural products are almost totally 
ignored. Surely no biologist would want to overlook the achievements 
which led to the production of oleomargarine, or frozen juice concen- 
trates, or frozen vegetables, to name a few. 

It is important to recognize at the outset that although achievements in 
natural science have been and will be necessary for many of the changes 
occurring in marketing, they may not be sufficient in themselves. Changes 
typically are a result of a complex of developments from many sources. 

Most of the achievements in natural science which have had or are 
likely to have significant impacts on agricultural marketing fall into one 
of the following four classes. 


Discoveries Leading to Alteration of the Environmental Conditions of 
Production 


Here we include developments such as the new strawberry varieties in 
California which have so greatly increased the growing season and yields; 
control of diseases; new power sources which may bring water to previ- 
ously arid lands; and, of course, control of the weather. These are achieve- 
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ments which may alter comparative advantages in production or permit ditions 
production of commodities in areas hitherto poorly suited. manag 
Control of weather and redistribution of water resources with cheap “best” 


power could produce a revolution in the location of production and con. § to hov 
sequently a great upheaval in the structure of markets and marketing produ 
facilities. Improved efficiency or productivity in one region may be as. 
sociated with at least temporary inefficiencies in other areas. A transfer 
of resources is involved. While we may justly argue that this is progress, Dev 
it creates as well as solves problems. wide | 
butior 
Niere 
Our speakers have presented an impressive picture of the relentless methe 
advance of technology—an advance that leads both to changing methods § nag 


Discoveries Leading to New Production Processes 


of performing marketing functions and changing marketing requirements, Res 
Most achievements produce small changes in production processes qualit 
and efficiency and tend to be adopted gradually, with some lag. Owners, J neces 
directors, managers strive to keep up. Some do. Others drop off at various 
stages of development. Some are left completely behind. Firms at the fore- 
front today may find themselves bypassed technologically tomorrow. Asa 
result, examination of the facilities of many of our agricultural marketing Sor 
industries reveals not a set of identical or closely similar processes but | breac 
rather a cross section of the history of technological development. flakec 
The wide variation in observed technology is not, in itself, evidence of tion, 
inefficiency. Many of our technological advances involve increasingly toma 
large fixed investment—substitution of equipment for labor—and require So1 
larger scale for efficient operation. With no alternative uses, part of the § have 
cost with existing technology is sunk. Thus even with higher direct conse 
operating cost, “old” methods may, for a time, be more economical to pend 
individual firms than the adoption of newer technology. nomi 
Achievements which lead to very radical changes in production pro- Or 
cesses, however, are often adopted rather quickly. A notable example is mad 
the development of vacuum cooling of lettuce. Adoption of this process to 5 
not only led to a radical change in the shipping container—from the J mam 
wooden crate to the corrugated paper carton—but moved the packing out § varie 
of the packing ‘house into the field. In the space of about five years 92 prob 
per cent of the lettuce in the Salinas district of California was shifted to and 
field packing and vacuum cooling. TI 
These advances in technology which have enabled the marketing system tion 
to perform with increased physical efficiency have also created problems. and 
In the case of the lettuce industry it was what to do with the old packing § and 
facilities. Marketing firms are also faced with added uncertainty—fear of mor 
obsolescence. The vast array of equipment and methods (processes) non} 
available make the selection of optimum technologies for particular con- yi 
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ditions extremely difficult. In many cases it is virtually impossible for 
management to obtain all of the economic information required for a 
“est” decision in plant design and construction. Questions also arise as 
to how gains in marketing efficiency are to be shared among agricultural 
producers, consumers and marketing agencies. 


Discoveries which Facilitate the Transfer of Ownership 


Developments in communications have created national and world- 
wide markets for commodities and have permitted a more orderly distri- 
bution of products. Recent inventions such as the transistor, described by 
Nierenberg, will most certainly improve and add flexibility to our 
methods of communication. But I do not anticipate any great impact 
on agricultural marketing. 

Research in biological sciences which leads to more uniform high 
quality products facilitates the establishment of grades and standards so 
necessary for efficient sales operations. 


Discoveries Leading to the Development of New Products and 
Methods of Preservation 


Some of the newer developments that bear watching are control of 
bread staling, use of antibiotics in food preservation, creation of a new 
faked potato product, controlled atmosphere storage of apples, irradia- 
tion, and super-quick freezing with liquified gas which may permit 
tomatoes and salad greens to be frozen successfully. 

Some achievements of this sort, such as the development of margarine, 
have led to displacement of established substitutes, with far reaching 
consequences—resource transfers, restrictive legislation, government ex- 
penditure and programs and even upheavals within the agricultural eco- 
nomics profession itself. 

Over-all, the creation of new products and methods of preservation has 
made the marketing job larger. The supermarket today carries some 3000 
to 5000 items, as against 1000 to 2000 in the grocery store of the 1930’s— 
many of these items with a considerable amount of built-in service. The 
variety of products, packages, and methods of handling create added 
problems of quality and coordination of farm production and marketing, 
and add to the complexity of management decision. 

These conditions create pressures for greater specialization and integra- 
tion of farm and marketing activity as a means of controlling quality 
and combating the uncertainities growing out of an increasingly complex 
and rigid marketing structure. Agricultural products tend to be sold 
more and more under conditions of imperfect competition with increasing 
nonprice competition and large scale operations. 

Just as the marketing system has changed as a result of the many 
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achievements in natural science, so also has the job of the marketip 
economist. The achievements of natural science which have added s 
abundantly to our way of living have created new and continuing eq. 
nomic problems. The complexities of the system, the rapidity of change, 
the increasing alteration of the original farm product and the combinatio, 
of product and service have ‘also made the research task more difficult 
Finally, perhaps the most significant of all, the economist cannot work in 
isolation. He must be aware of the developments in natural science and 
he must attempt to anticipate their economic consequences. 
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CONTRIBUTIONS OF SOCIAL SCIENCE TO 
CHANGE AND ADJUSTMENT 


Chairman: D. S. Anderson, Commodity Stabilization Service, USDA 


SOME RECENT DEVELOPMENTS IN ECONOMIC THEORY AND 
THEIR SIGNIFICANCE FOR AGRICULTURAL ECONOMICS 


O. H. BROWNLEE 
University of Minnesota 


OUR CHAIRMAN has asked me to present what I have interpreted 
‘p be a brief survey of recent developments in economic theory. 
Unless one is ignorant or believes that little recently developed theory 
is useful, to present such a survey in 30 or 40 minutes is a large order. 
Books have been devoted to covering only a part of the area. Conse- 
quently, my remarks may prove somewhat superficial to those of you who 
are familiar with some of the fields and too brief to be informative for 
those who are unfamiliar with the areas I will attempt to describe. In 
trying to avoid this danger, I'll restrict my comments to a few develop- 
ments. My documentation of the things I shall discuss is very incomplete, 
and if I fail to identify particular developments with particular indi- 
viduals or to list all of the important works in the areas I shall discuss, 
such failure is without malice. 

As a beginning date, let me take that at which Keynes’ General Theory 
of Employment, Interest and Money appeared. Although I do not believe 
this work to be as revolutionary as some people consider it, it stimulated 
work in macroeconomic theory and measurement that has been responsi- 
ble for many economists keeping an eye on general economic develop- 
ments and participating in discussion about economic policy. I consider 
most of the developments of the past two decades to be a kind of “tidying 
up” rather than to be bold strides. For example, propositions which 
intuitively appear reasonable and which had been shown to be true 
in special cases have been proven for more general cases. Or, someone 
demonstrates that certain propositions in seemingly unrelated fields are 
analogous propositions. However, there have been some developments 
that have changed markedly the thinking about certain kinds of prob- 
lems, Although these developments may be related very closely to some 
previously existing notions, the earlier discoverers usually were not aware 
of the significance of these aspects of their formulations. 

By an economic theory I shall mean a body of theorems presenting a 
systematic view of a particular part of the subject matter generally re- 
ferred to as economic behavior. The theory must have assumptions and 
implications, i.e., it cannot be purely descriptive. And for the theorems 
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to be meaningful they must be “about empirical data which could cop, 
ceivably be refuted, if only under ideal conditions.”: I do not wish to 
pursue the question of how one distinguishes good theories from bad 
ones, but I shall try to describe developments in theory that I believe 
will improve our predictions about what will happen if certain conditions 
prevail. In this sense, I hope that I have identified good theory. The 
“what will happen” can be useful not only in predicting behavior but also 
in offering advice either with respect to public policy or with respect to 
how an individual economic unit should behave if, for example, it wishes 
to maximize the expected return to the resources which it owns. 


Mathematical Programming 


One of the most important developments that has occurred in eco. 
nomic theory during the past decade is mathematical programming, par: 
ticularly linear programming. Linear programming is a way of stating 
and solving certain economic problems, including many of the problems 
facing business firms. It already has been applied to some problems of 
farm management and marketing and rapidly is becoming a part of the 
tool kit of many agricultural economists. 

Linear programming is important to economic theory because it per- 
mits solutions to problems in an area that might be called “linear eco- 
nomics.”? This area had been neglected by economists in spite of the 
fact that technologists have argued that many technological situations 
are described more accurately by some of the implications of the basic 
assumptions underlying linear programming than by the traditional con- 
cepts. Prior to linear programming, if fixed proportionality was assumed 
to prevail among products and resources in production, such problems as 
the pricing of productive agents could not be solved satisfactorily by 
economists, so such situations usually were not treated in economic 
theory. 

The basic concepts of linear programming are well known and are 
much more adequately described in other works than can be the case 
in this paper. I shall state these concepts briefly together with some of 
their implications in order that some of the basic characteristics of the 
model underlying linear programming will be apparent and can be con- 
trasted with those of the classical model. 

A linear programming problem is one in which a linear “objective 
function” is to be maximized (or minimized) subject to certain linear 


* Paul A. Samuelson, Foundations of Economic Analysis, Cambridge: Harvard Uni- 
versity Press, 1947, p. 4. 
* Refer to Robert Dorfinan, Paul A. Samuelson and Robert M. Solow, Linear 


Programming and Economic Analysis, New York: McGraw-Hill Book Company, 
1958, p. 1. 
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restrictions. In some economic problems to which linear programming has 
been applied, an “objective function” is “profit” or the return to certain 
resources Whose quantities are assumed to be fixed and for which no 
prices have been established. Total “profit” is the sum of the profit per 
ynit level of operation of each process or activity multiplied by the level 
at which each process is operating. Any profitable process is prevented 
from operating at an infinite level by restrictions upon the amounts of 
certain required resources available and by the assumption that any 
activity must be operated at a nonnegative level. The product and re- 
source bundle characterizing a process can be treated mathematically as 
a vector, thus implying fixed proportionality among the products and 
resources in any process, constant returns to scale and no external econo- 
mies or diseconomies in production. 

If the “objective function” is “cost,” one minimizes the sum of the cost 
of each activity operated at unit level multiplied by the level at which 
each activity is operated, i.e., one chooses the various activity levels in 
away such that cost is a minimum. The restrictions may consist of certain 
requirements that must be fulfilled, e.g., a given number of units of a 
particular product must be produced. 

There are numerous examples of farm management problems stated 
as linear programming problems. There are two kinds of farm manage- 
ment situations to which linear programming has been most frequently ap- 
plied. (1) A farm enterprise—such as producing hogs in a particular way 
-is considered as one activity; another enterprise—perhaps producing 
milk in a given way or producing hogs in way different from the first one 
-is considered as another activity, etc. The amounts of some resources— 
labor, land and/or capital—are considered to have upper limits. The 
combination of enterprises that maximizes profits is chosen.* (2) Certain 
dietary requirements for producing livestock are to be met and various 
feedstuffs containing certain quantities of various nutrients are available 
at stated prices. The use of each feedstuff in the ration can be considered 
as an activity, and the cost of meeting the requirements can be minimized 
by selecting the activity levels in a particular way.* Some commercial 


*See, for example, Clifford Hildreth and Stanley Reiter, “On the Choice of a 
Crop Rotation Plan,” included in Tjalling C. Koopmans, Activity Analysis of Produc- 
tion and Allocation, Cowles Commission Monograph No. 13, New York: John Wiley 
and Sons, 1951; Richard A. King, “Some Applications of Activity Analysis in Agri- 
cultural Economics,” Journal of Farm Economics, December, 1958, pp. 823-33; and 
Earl R. Swanson and Kirk Fox, “The Selection of Livestock Enterprises by Activity 
Analysis,” Journal of Farm Economics, February, 1954, pp. 78-86. 

‘See, for example, Frederick V. Waugh, “The Minimum Cost Dairy Feed,” Journal 
of Farm Economics, August, 1951, pp. 299-310; Walter D. Fisher and Leonard W. 
Schruben, “Linear Programming Applied to Feed-Mixing under Different Price Con- 
ditions,” Journal of Farm Economics, November, 1953, pp. 471-83 and I. Katzman, 
‘Solving Feed Problems Through Linear Programming,” Journal of Farm Economics, 
May, 1956, pp. 420-29. 
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feed mixers employ this formulation and routinely select feedstuffs from 
the results of computations carried out within their own firms or by com. 
puting agencies which now have “canned” programs for solving such 
problems. 

Certain marketing problems also can be expressed as linear program. 
ming problems. The selection of quantities to be shipped from various 
processing plants to various destinations can be so formulated. Similarly, 
programming of processing and storage activities can be, under certain 
conditions, formulated as linear programming problems. 

It should be noted that with the linear programming model one can 
solve for the “rents” to the resources whose quantities are restricted, 
Thus, for various prices of products and the resources which can be 
purchased, appropriate land values, wage rates and interest rates can be 
obtained. 

I do not consider linear programming to be a fad, and I expect its ap. 
plications to be extended considerably. Thus far, the progress in linear 
programming has been in formulating the problems and in developing 
computational procedures. However, to be more useful than previous 
procedures, there must be reasonably good data describing resource and 
product relations. For problems such as that of programming shipments 
from sources to destinations, such data usually are readily available. But 
for production problems, such is not the case. Many of our applications 
have been illustrative, they have shown us what could be done if we had 
the data. An advantage of the linear programming formulation of pro- 
duction as compared with the classical formulation is that it permits 
direct use of certain technological information obtained experimentally. 
Workers in farm management can aid workers in the applied agricul- 
tural sciences in designing experiments which will yield more accurate 
estimates of technological relations. Also farm management records may 
be redesigned to obtain certain technological data.® 


Theories of Choice from Among Uncertain Prospects 


Economists offering advice to businesses, consumers or government 
agencies on how to act now to achieve some given result in the future 
must deal with problems involving risk and uncertainty. The classic 
formulation of how to act in uncertain situations was that of Daniel 
Bernouli, although Knight, Hart, Tintner, and Stigler differentiated be- 
tween risky and uncertain situations and offered explanations for the 
appearance of such a phenomenon as flexibility of production processes. 


* Although my remarks have been limited to linear programming, formulations in 
which the objective function is a quadratic one also have been made. Also, attacks 
have been made on problems in which the restrictions are not linear. 
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Within the last decade, a widely acceptable model of behavior under un- 
certainty has been formulated, and the formulation includes elements 
drawn from a comparable conception of the statistical problem of how 
to make inferences from observed data.° 

Basically the problem is one of choosing a given course of action from 
among a number of possible ones, each of which has known outcomes 
for each of various possible “states of nature.” The simple payoff-table 
of a game representation is an example of how the outcomes can be 
related to possible “states of nature.” The course of action to be (or that 
will be) chosen depends upon (1) the preferences of the individual and 
(2) the kind of uncertainty with respect to the “state of nature.” 

If probabilities can be assigned to the various “states of nature,” the 
expected value, variance, etc. of the payoff to any course of action can 
be determined. Given the utility function of the individual who will 
make the choice, a best course of action can be specified. If probabilities 
cannot be assigned, rules such as minimax can be applied. The minimax 
rule states that one should choose a course of action such that the gain is 
largest for the most unfavorable circumstances that can occur, i.e., one 
acts as if nature were going to act as unfavorably as possible. It is the 
belief of some persons that choosing according to this rule leads to over- 
conservative behavior and that as a basis for making predictions the rule 
is of little value. Among the other rules that have been suggested are 
(l) maximax—choosing the course of action that would yield the largest 
gain for the most favorable behavior by nature, i.e., the chooser is as 
optimistic as possible with respect to how nature will behave; (2) mini- 
max regret—choosing so that one minimizes the maximum difference be- 
tween the outcome under the most favorable and least favorable con- 
ditions that can be provided by nature; and (8) some linear combination 
of minimax and maximax. Each of these rules is unsatisfactory when 
viewed from the standpoint of satisfying certain “reasonable” axioms 
about rationality in choice. Our notions of rational behavior and some of 
the rules for choosing under uncertainty simply are not consistent. 

Regardless of the choice rule, the form of the choice can be that of a 
strategy—the specification of a function which states the relation between 
action at any time in the future and the information available at that time 
but not available when the strategy was chosen. Thus the theory is closely 
elated to A. Wald’s theory of sequential analysis of statistical data. 

Applications of this formulation have been made to inventory prob- 
lms and obviously can be relevent to farm management, marketing and 
agricultural policy. The optimal levels of stocks of various products 


*For a survey of the theory of choice refer to K. J. Arrow, “Utilities, Attitudes, 
Choices: A Review Note,” Econometrica, Volume 26, 1958, pp. 1-23. 
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and inputs held by the firm are important problems for farm producey 
and processors. Similarly, stock policy for raw materials is an important 
national question. Since the distribution of inputs among various alterna. 
tive uses is a problem not unlike that of the distribution of stocks, pro. 
duction problems might also be treated in a similar way." 

Life for the economist certainly was simpler when he had to be op, 
cerned only with theories that assumed prices and yields as given and 
that entrepreneurs wished to maximize profit. The formulation in th 
manner outlined above of problems in which uncertainty is preset 
makes clear the need for knowledge about the source of the uncertain 
as well as the preference system of the choice maker before advice ca 
be offered. In the future farm managers and other economic consultant 
cannot state rules as simple as those we have been inclined to use, if the 
present drift of the theory is a promising one. 

Somewhat related to theories of behavior under uncertainty and dray. 
ing more heavily upon related social sciences and some physical sciencg 
are formulations of information processing within a firm and the optima 
organizational arrangements. Traditional economic theory has ignored the 
costs of obtaining information about the environment (the demand for: 
product, production relations, etc.), processing such information and uw 
ing it as the basis for making decisions. Yet, we know that business firms 
spend a good deal on such activities as market research, keep records of 
various kinds, etc. Also we know that some kinds of economic organiz. 
tions need more information of certain kinds than do others in order 
to make given decisions. 

The general framework of theories about information processing is one 
in which costs and values of knowledge about the environment are taken 
into consideration. Since the nature of the organization—as characterized 
by the degree of centralization, for example—affects the value of inform. 
tion, the optimal organization for a given environmental situation als 
can be specified. 

To date, the models that have been constructed are very elementay 
ones. And the main result of speculation about organization has been t 
show the conditions under which decentralized decision-making i 
feasible, ice, can yield eventually the correct equilibrium solution 
Consequently, we still do not have an adequate theory that can serve 
to help us to determine whether organizational problems and costs o 
information processing are limiting factors in determining the sizes 0 
firms. Nor can we answer the question of whether a highly centralized 
economy such as that of Russia is inherently more or less efficient than 


"See Clifford Hildreth, “Problems of Uncertainty in Farm Planning,” Journal o 
Farm Economics, December, 1957, pp. 1430-41. 
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s highly decentralized one. I venture no guesses as to when such ques- 
tions can be answered satisfactorily. 


Welfare Economics 


Everyone who is concerned honestly with the effects of various eco- 
nomic policies upon that nebulous criterion “the general welfare” is con- 
gmed with welfare economics. However, during the past two decades, 
the term welfare economics has come to be associated with the conditions 
uder which economic arrangements can lead to situations in which no 
individual in the economy can be made better off without making at least 
oe other individual worse off. Such situations are known as Pareto opti- 
mal ones. 

Considerable thought has been given to the conditions under which 
Pareto optimality can be achieved. In particular, some economists have 
been concerned with the conditions under which the equilibrium values 
for variables as established by market processes are compatible with 
Pareto optimality. To date, the list of these conditions includes absence 
of increasing returns in the economy and no external economies in pro- 
duction or consumption, i.e., the productivity of resources in one line of 
production must be independent of how much of other products is being 
produced and the utility of a commodity to one person must be inde- 
pendent of how much is being consumed by other persons. Furthermore, 
the usual welfare economics theorems imply infinite divisibility of com- 
modities and that some of every commodity is being consumed by every 
consumer. 

Recently, some of the theorems have been stated more generally to 
include certain cases of indivisibilities. Also some of the institutional 
arangements that would make a market economy more readily capable 
of achieving Pareto optimality have been investigated. One result that 
may be of interest to agricultural economists is that the existence of 
futures markets for commodities can be conducive to achievement of a 
Pareto optimal result. Also, the existence of a market for insurance such 
as crop insurance makes the economic environment conform more closely , 
toone in which Pareto optimality could be attained. 


Dynamic Theories 


Much of economic theory is concerned with solving for the equilibrium 
values for certain variables—equilibrium values being those which would 
prevail of they were the initial ones and if nothing disturbed the system. 
In many instances, knowledge of such values is useful; in fact, such 
knowledge is the best that has been obtained. However, because time is 
required for variables to change and because the system is subject to 
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various disturbances, we believe that these equilibrium values rarel 


would be observed, i.e., that the observed values are “chasing” the equi: 
librium ones. Marshall’s classification of equilibria was an attempt to 
treat such situations. Theories of economic fluctuations are also designed 
to describe the paths of certain variables over time. The theories of pro- 
duction cycles in livestock and crops also can be considered as dynamic 
models in which relationships of variables at one point in time to varia. 
bles at other points in time are introduced. 

During the past two decades several different truly dynamic mode 
of aggregate output for the economy as a whole—one might call them 
business cycle models—have been formulated. It is my opinion that as 
predictive devices these models are not highly satisfactory. This may be 
because there is fairly substantial component of economic behavior that, 
with present knowledge, is truly random in character. However, such 
models may tell us something about how various institutional arrange. 
ments can affect the amount of fluctuation that occurs—given that the 
source of such fluctuation is a random disturbance. Such results could 
not be obtained from purely static models. 

Use can be made in statistical estimation of economic relations of the 
assumption that observed values need not be equilibrium values but that 
the speed with which a variable adjusts toward its equilibrium value 
is related to the difference between its observed value and the equilibrium 
one. Although the equilibrium values cannot be observed, their values 
can be estimated. One may thus obtain estimates of such relations as 
long-run demand and supply functions for various goods and services: 
In general, the estimated price and income elasticities of such functions 
will be greater than the estimates that have been obtained employing 
the assumption that observed values are equilibrium ones. 


Factor Price Equalization in International Trade 


One of the truly original developments in economic theory is that per- 
taining to how resource prices are related to each other internationally 
when commodities can be traded but resource endowments are given in 
each country. Samuelson showed that under very special conditions in- 
cluding (1) a world of two countries each producing two commodities 
with two resources, (2) identical production functions in each country, 
the production function for each commodity being a Cobb-Douglas with 
constant returns to scale, (3) different ratios of the quantity of one re- 
source to that of the other in the two countries, (4) trading in both com- 


*See for example Marc Nerlove, “A Note on the Long-Run Automobile Demand,” 
The Journal of Marketing, Volume 22, 1957, pp. 57-64 and “The Implications of 
Friedman’s Permanent Income Hypothesis for Demand Analysis,” Agricultural Eco- 
nomics Research, Volume 10, 1958, pp. 1-14. 


modit 
or art 
equili 
Samu 
in its 
nique 
trans] 
count 
to the 
Alt 
and ¢ 
not f 
work 
velor 
nolos 
jectu 
mig 
T 
those 
conc 
gros 
the 
can 
yea 
was 
and 
thec 
of I 
are 
The 
div 
anc 
mo 
ma 
Ect 

Eq 

T 
Vo 


RECENT DEVELOPMENTS IN ECONOMIC THEORY 1065 


modities between the two countries and (5) absence of transport costs 
or artificial barriers, factor prices in the two countries would be equal at 
equilibrium.” Some of these conditions were relaxed subsequently by 
samuelson?? and by McKenzie." The factor price equalization theorem, 
in its present form, requires that countries have available the same tech- 
niques of production, that there be constant returns to scale and that 
transport costs and tariffs be zero, but it does not require that every 
country produce and trade some of each product and it is not restricted 
tothe two country, two commodity, two resource situation. 

Although the conditions for factor price equalization are special ones 
and claims about what one could expect to occur if these conditions were 
not fulfilled have not been made, the results are startling ones. Further 
work may show that our conjectures about how to encourage economic de- 
velopment have been too narrow. In particular, improvement of tech- 
nology may be the important factor. Also, we may need to revise our con- 
jectures about how the gains from international and interregional trade 
might be split among the recipients. 


Theories of Income, Employment and the Price Level 


The remaining class of theories on which I wish to comment includes 
those generally referred to as macroeconomic theories in that they are 
concerned with certain features of the economy as a whole—the level of 
gross national product, employment, an index of prices, and an index of 
the rate of interest, for example. Although the quantity theory of money 
can be considered such a theory and has been widely employed for many 
years, major impetus to recent developments in macroeconomic theory 
was provided by Keynes’, The General Theory of Employment, Interest 
and Money. In fact, many persons refer to such theories as “Keynesian 
theories” even though some of them differ markedly from the initial one 
of Keynes. 

Basically these macroeconomic theories are static theories, i.e., they 
are concerned only with the equilibrium values for certain variables. 
They are also general equilibrium theories in which the economy is 
divided up into several different markets—usually a market for final goods 
and services, a market for securities, a market for labor and a market for 
money—and solutions which satisfy the conditions for equilibrium in all 
markets simultaneously are obtained. Because there is still fundamental 


*Paul A. Samuelson, “International Trade and the Equalization of Factor Prices,” 
Economic Journal, Volume 58, 1948, pp. 163-84 and “International Factor-Prices 
Equalization Once Again,” Economic Journal, Volume 59, 1949, pp. 181-97. 

“Paul A. Samuelson, “Prices of Factors and Goods in General Equilibrium,” 
The Review of Economic Studies, Volume 21, 1953-54, pp. 1-20. 

"Lionel W. McKenzie, “Equality of Factor Prices in World Trade,” Econometrica, 
Volume 23, 1955, pp. 239-57. 
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disagreement among economists with respect to the appropriate econom, 
policy to follow in order to avoid wide fluctuations in income, and son, 
of the disagreement is the result of differences in theories employed, | 
shall try to describe briefly some of the characteristics of certain classes of 
macroeconomic theories. 

One can obtain from most macroeconomic models a relation betwee, 
the price level and the quantity of goods and services that buyers would 
be willing to take from the market. This relation is such that conditions 
for equilibrium in the market for goods and services, the money market 
and the securities market all can be fulfilled. Such a relation might be 
termed an aggregate demand schedule. Its location depends upon such 
things as how consumers, businesses, governmental units and the mone. 
tary authority behave, the distribution of income, etc., the precise lis 
of relations depending upon theory. Similarly, there is an aggregate 
supply schedule—a relation between the price level and the most proft. 
able amounts of goods and services to produce, given the behavior of 
workers, the amounts of other productive resources, the technology, the 
degree of monopoly, etc. The point of intersection of these two curves-if 
one exists—denotes the price level and the amount of real gross national 
product that will fulfill the conditions for equilibrium in all markets 
simultaneously. I believe that it will be informative to talk about some of 
the different theories in terms of the aggregate demand and supply rela- 
tions implied by each. 

The classical economists assumed that both the demand for and supply 
of labor depended only upon the real wage. This assumption yields an 
aggregate supply relation for goods and services that has zero price elas- 
ticity, ie., there is a single level of real gross national product that will 
result in equilibrium in the labor market. Keynes assumed the “true” be- 
havior of workers and employers to conform to the classical assumptions. 
However, other of his assumptions yielded an aggregate demand relation 
such that no point contained in it need be contained in a classical supply 
relation; hence, for less than full employment, Keynes assumed the supply 
of labor to depend upon the money wage. Consequently, aggregate sup- 
ply of goods and services is not price inelastic. In effect, the labor market 
is truly out of equilibrium in order that equilibrium might prevail in 
other markets. Some current theories of “cost push” inflation employ 
an analogous assumption about the labor market. In other theories 
which assume wage flexibility, the aggregate supply of goods and services 
will not be price inelastic because of the effects of price level changes 
upon the real wealth positions of both laborers and entrepreneurs and 
their consequent effects upon the quantity of labor demanded and sup- 
plied at any level of real wages. In such formulations, there is not a single 
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value for full employment as is characteristic of the classical theories 
as well as the Keynesian theory. 

The differences in assumptions about the spending behavior of various 
economic units lead to different implications with respect to the nature of 
aggregate demand, and these differences in the nature of aggregate de- 
mand are crucial in accounting for policy differences. In the crude ver- 
sion of the quantity theory of money the location of the aggregate de- 
mand relation depends only on the quantity of money in circulation, and 
this demand function has a price elasticity of unity. If buyers won't pur- 
chase some given quantity of goods and services at some price level, they 
will at a lower one. At the opposite extreme, if real spending depends 
oly on real income, the price elasticity of aggregate demand is zero. 
Wage reduction will only lower the price level. It will not increase em- 
ployment. And the quantity of money has nothing to do with either prices 
or employment. Changes in government spending or in the tax system 
would be needed to shift the demand relation. Although few persons 
would admit belief in such a theoretical system, many act as if they em- 
ployed one in their economic policy proposals. 

The macroeconomic model of The General Theory is one in which price 
level changes may affect the quantity of goods and services demanded via 
their effects upon the rate of interest. However, a minimum rate of in- 
terest also is assumed so that aggregate demand is price inelastic for any 
price level equal to or below a certain value. And monetary changes may 
be powerless in increasing total expenditure, although they may always 
cut total spending. 

If the assumption that one’s spending depends upon his wealth and 
that wealthy persons generally spend more of a given income than do 
poor ones, some interesting implications emerge. Since the public will 
be in a net creditor position as long as government debt is positive, 
price level increases will make private buyers poorer and hence cut the 
real quantity of goods and services purchased, Since a portion of wealth 
is capitalized income, short-run income changes will have less effect upon 
expenditures than long-run changes.’* In fact, for incomes that fluctuate. 
widely—as do certain farm incomes—there may be little relation between 
income and spending. And, insofar as persons expect economic growth, 
a given proportionate decrease in income will be accompanied by a smaller 
proportionate change in spending than will be associated with the same 
proportionate income increase. Economic growth will, in itself, increase 
the level of spending at any given level of income and economic stagnation 
need not be considered a problem. 


®See Milton Friedman, A Theory of the Consumption Function, National Bureau 
of Economic Research, 1957. 
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The recent speculation with respect to macroeconomic theories has 
been such as to give the aggregate relationships a firmer foundation in 
individual economic behavior. It also should have the effect of demon. 
strating conclusively that in an economy in which prices and interest rates 
are free to adjust, equilibrium at full employment is always possible 
without intervention, although full employment is not a unique figure, 
Static theories will not tell us how rapidly adjustments will take place 
under various conditions and consequently shed little light on whether 
discretionary monetary or fiscal action to counter certain disturbances is 
desirable. Also, the degree of aggregation characteristic of most static 
macroeconomic models has been too great to answer many questions of 
interest to agricultural economists. Tax changes, wage changes, etc., do 
not affect all sectors of the economy in the same manner and it would be 
of interest to note these differential effects. In principle, there is no great 
difficulty that inherently prevents disaggregation except the larger num. 
ber of variables with which one must work. After all, Walras constructed 
such a system more than three-quarters of a century ago. 


Summary 


I have sketched some developments in the theory of individual eco. 
nomic choice—many of which are currently being employed by agi. 
cultural economists—and have indicated some of the work that has taken 
place or is in progress in areas applicable to agricultural economics, It 
should be pointed out that agricultural economists have contributed to 
some of these developments. I believe that no revolutionary develop. 
ments have taken place—at least insofar as guides to economic policy are 
concerned. Perhaps this is demonstrated as well in the field of farm policy 
as in any other area. Marshall's Principles would be as adequate as any 
other body of doctrine to consult in formulating a good agricul 
tural policy. Many recent developments prove rigorously propostions that 
had been previously stated or make the derivation of propositions easier 
to understand. 
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MEANS FOR MAINTAINING ECONOMIC STABILITY 


YALE BROZEN 
University of Chicago 


ENERALLY, when we talk about economic stability, the central 

variable attracting attention is the level of unemployment. (We, 
of course, prefer a low level of unemployment rather than a stable quan- 
tity at any other level.) Secondarily, we may be interested in stabilizing 
price levels. Other variables, such as per capita income, employment and 
national product are expected to grow rather than remain stable. I will, 
therefore, focus on the problem of stabilizing unemployment at a low 
level. 

A variety of means, ranging from fiscal, monetary, and tax structure 
policies to price and wage controls of either the administered type or the 
market type (control of prices and wages by competitive market forces), 
may be used to keep unemployment low. Since we usually have other 
ends in view in addition to minimizing unemployment, we generally pre- 
fer means other than administered price and wage controls as a method 
of holding down unemployment. Conscious controls produce unwanted 
consequences such as misallocation of resources and decreased freedom 
of choice. Also, the political process being what it is, administrators are 
likely to change prices and wage rates in ways which cause unemploy- 
ment rather than prevent it. 


The Causes of Unemployment 


We can look for the causes of unemployment and the means for pre- 
venting it, in two main areas. (1) Exogenous factors act on the economy 
in ways which may tend to cause declines in employment. (2) Since 
sufficiently rapid adaptations of prices and wage rates can offset external 
factors, failure of the adaptive mechanisms of the economy to react 
rapidly enough may also be regarded as a cause of unemployment. 

Sufficient flexibility in prices and wage rates can prevent unemploy- 
ment in the face of adverse conditions. We must also recognize that prices , 
and wage rates may be moved to levels which cause unemployment de- 
spite conditions which otherwise favor increased employment. Measures 
such as the National Industrial Recovery Act and the Agricultural Ad- 
justment Act of 1933 increased wage rates and prices and consequently 
increased unemployment from 9 million at the time they began operat- 
ing to 12 million a few months later. This occurred at a time when other 
factors would have decreased the number of jobless but for these off- 
setting actions. 

The external factors acting on the economy include such forces as 
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monetary policy, technological change, consumer tastes, the tax structure 
and weather. Among these, it is only monetary policy which is the majo 
problem. Adaptive reactions in the economy adequately cope with the 
other forces. Generally, unemployment caused by these variables in com: 
bination seldom goes as high as 3 million, or 5 per cent of the work force: 
In the case of changes in monetary policy, however, we find that adapta. 
tions in prices, and, particularly, wage rates, lag changes in the mone 
sphere. As a matter of fact, wage rates seem to move adversely at the very 
time that monetary forces also behave adversely. Both tend to act to. 
gether to compound the unemployment problem. 


Monetary Changes and Unemployment 


Research by members of the workshop in money and banking at the 
University of Chicago suggests that turning points in the rate of chang 
in the money supply precede turning points in business activity? and in 
velocity of circulation, Stability in the money supply growth rate would 
lead to greater stability in velocity. The combined stability of these two 
items, which determine the rate of spending, would lead to greater 
stability in the economy. 

The Federal Reserve Board (FRB) has an unofficial rule of thumb that 
the money supply should be allowed to grow about 8 per cent per year. The 
rule, however, is not observed. Prior to 1956, the money supply grew 
more rapidly than 3 per cent. Following the period of rapid growth, the 
rate of increase was held to an annual level of less than 1 per cent. After 
July, 1957, the quantity of money actually declined (on a seasonally ad. 
justed basis). 

I would suggest that the FRB could have contributed greatly to the 
moderation of the recent contraction if it had taken steps at least five 
months before the rediscount rate cut of November, 1957, to prevent 
the decline in the quantity of money. Even with the delay, the board 
could still have done much better than it has done. The steps taken 
prior to March of this year were nominal. Federal Reserve bank credit 
furnished in the first two months of this year, before the cut in reserve 
requirements, was running approximately one-half billion dollars below 
the levels of the previous year. This certainly was no contribution to the 


*For a discussion of the amount of unemployment resulting from technological 
change, see Y. Brozen, “Automation: Creator or Destroyer of Jobs,” Iowa Business 
Digest, February, 1956. 

* Clark Warburton’s work has also demonstrated this point, although he relates 
the quantity of money to departures from trend rather than examining rates of change. 
“The Misplaced Emphasis in Contemporary Business Fluctuation Theory,” The Jour- 
nal of Business of the University of Chicago, October, 1946. 
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problem of minimizing unemployment, particularly in view of the gold 
drain occurring at the time. 

Monetary action has been the cause of the deflations of the past which 
initiated employment declines. The decrease in the quantity of money by 
16 per cent in 1920 was the direct result of Federal Reserve policy be- 
ginning with the actions of November, 1919. Further steps were taken 
up to the middle of 1920 to squeeze the economy’ in spite of the fact that 
a downturn in economic activity began in January, 1920. 

The 1929 to 1933 decline came from a mixture of causes with monetary 
authorities contributing a full measure to the deflation of the quantity of 
money by 27 per cent. The 1937 descent into depression was preceded 
by increases in required reserve ratios in August, 1936, and in March, 
and again in May, 1937. As a result, the quantity of money declined con- 
tinuously throughout 1937 and the first four months of 1938. The turning 
point did not come until reserve requirements were reduced in April, 
1938. 

In the postwar period, each of the recessions has been preceded by 
actions on the part of monetary authorities which reduced the rate of 
growth or decreased the supply of money. The drop in employment which 
began in late 1948 was preceded by increases in required reserve ratios in 
February, again in June, and once again in September. These increases 
forced a decline in the quantity of money. 

The 1953-54 recession was preceded by a period of monetary stringency 
which was strongest in May, 1953. This recession, however, was as much 
a consequence of the rapid increase in real wage rates between the third 
quarter of 1952 and the third quarter of 1953 as of monetary policy. 

As may be noted in Table 1, the quantity of money did not decrease 
between mid-1953 and mid-1954. However, the rate of growth was less 
than three-fourths of 1 per cent as compared to a growth rate of over 
2 per cent in the preceding year. The wage rate and price increases of 
the previous year were incompatible with full employment in the follow- 
ing interval of slower growth in the money supply, particularly in view 
of the decline in quantity of money per capita. 

The just-past recession stems in part from the reaction of the FRB 
to its own policies which it instituted to cure the 1953-54 decline. Re- 
serve requirements were reduced in June, 1954. The unemployment 
peak had already occurred in March, 1954, By June, the action was 
hardly necessary. A much smaller cut, or moderate open market op- 


*Robert F. Wallace analyzed the especially onerous effect of Federal Reserve 
policy on agriculture in “The Use of the Progressive Discount Rate by the Federal 
Reserve System,” Journal of Political Economy, February, 1956. 
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TABLE 1. VoLuME or MoNEY AND UNEMPLOYMENT 


Money in Circulation (June 30) U | 
Year Tune) oyment? 
(billions)* (per capita)® (June) (millions) 
1920 $ 23.7 $223 
21 20.8 192 4 
8 
1929 26.2 215 
30 25.1 204 0.3 
31 23.5 189 4.9 
32 20.2 162 10.3 
33 19.2 153 11.1 
1937 30.7 238 4.5 
38 29.7 229 9.0 
1948 108.3 739 1.8 
49 107.1 718 3.3 
1953 124.3 779 1.6 
54 125.2 771 3.3 
1957 135.2 790 3.8 
58 133.5 767 5.4 


® Federal Reserve Bulletin, various issues. 

> Computed using population data from Historical Statistics of the United States, Washing. 
ton: Government Printing Office, 1949, and Current Population Reports, Series P-25, Wash- 
ington: Bureau of the Census, June, 1958. 

© For data prior to World War II, Economic Almanac, New York: Thomas Y. Crowell 
Co., 1953-54, p. 423. Data for 1920 and 1921 are average unemployment during those years. 
For data after World War II, Survey of Current Business, various issues, Washington: Depart- 
ment of Commerce. 
erations, would have meant a less rapid growth in the money supply in 
the latter half of 1954 and in 1955. With a more moderate growth rate 
in this period, the inflation which alarmed the FRB in 1956 and 1957 
would not have occurred. The board would not have felt it necessary 
to slow the growth in money supply but for the high rate of growth 
earlier. Without this slowing (and the actual fall in the quantity of money 
after July, 1957), we would not be confronted with the volume of unem- 


ployment now concerning us in the United States. 


Real Wage Rates, Productivity, and Employment 


We can plausibly argue that the unemployment we suffer, and 
have suffered, is a consequence of administered prices and wage rates, 
given the monetary circumstances described above. Some of these prices 
are administered by governmental authorities; others by private authori- 
ties. 

Many wage rates are set by governmental authorities such as the 
minimum rates for employees of enterprises in interstate commerce and 
of those producing goods under contract with the United States govern- 
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ment. Others are set for long periods in advance by negotiations between 
employers and unions. This year, for example, 4.5 million workers in the 
United States have received, or will receive, wage increases under con- 
acts negotiated in prior years when 1958 economic circumstances and 
markets were but imperfectly known. Most of these increases are occur- 
ring in industries suffering severe unemployment, such as steel and rail- 


roads. 


2. MovEMENT oF Propuctivity, Rates, AND UNEMPLOYMENT 


Average? 
Heys Per cent Produc- Relative 
ivi 
Yer | Earnings Change | ‘Ghatnt | Percent | Unemployment 
(Manuf.) Change 
(47-498) Sector) 
1929 $0.772 $1.51 0.4 
33 199 +3.6%| 1.46 —2.9% | —6.5% 11.8 
1936 94 1.63 7.4 
38 1.04 +10.7 1.68 +2.8 —7.9 9.8 
1948 1.313 2.06 23 
49 1.376 +4.8 2.14 +4.0 —0.8 3.4 
1949 1.376 2.14 3.4 
50 1.425 +3.6 2.25 +5.2 +1.6 3.1 
1952 1.47 2.36 1.7 
54 1.58 +7.5 2.51 +6.0 —1.5 3.2 
1956 1.70 2.62 2.6 
57 1.74 +2.3 2.67 +1.8 —0.5 2.9 


* The Economic Almanac, 1958, New York: Thomas Y. Crowell Co., 1958, p. 253. 

J. W. Kendrick, National Productivity and Its Long-Term Projection (unpublished, May 
1951) and Economic Report of the President, Washington: U.S. Government Printing Office, 
1958. Data from the latter used to compute the measures of productivity from 1949 through 
1957, 

* Historical Statistics of the United States, Washington: U.S. Government Printing Office, 
1949, for data through 1938. Data for the postwar period are from Economic Report of the 
President, op. cit. 

The relationship between wage rates and unemployment is such that 
these 1958 changes work in a destabilizing direction. They will add to 
the number of unemployed, at least in the sense that more people will re- 
main unemployed than would have if no wage rate increases were to oc- 
cur. They partially offset the employment increasing effects of present 
fscal and monetary policies, some of which have automatically* come into 
operation and others of which are the result of discretionary actions. 


This is not the time to attempt a proof of the proposition that other 


*M. Friedman, “Why the American Economy is Depression-Proof,” National- 
ckonomiska Féreningens, April 28, 1954, describes some of the automatic stabilizers 
referred to here. 
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things being equal, the number of jobs is inversely related to the wage 
rate. I would like to point to data which illustrate the point that increases 
in real wage rates which outrun increases in productivity are frequently 
associated with an increased volume of unemployment. Purchasing power 
is determined by factors other than money wage rates. 

Between 1929 and 1933, real wage rates in manufacturing rose relative 
to average output per man hour by 6.5 per cent. This was associated with 
a rise in unemployment in the United States of those people who would 
normally be employed from 0.4 million to 11.8 million. Between 1936 and 
1938, real wage rates increased almost 8 per cent more than productivity, 
and unemployment averaged 10.4 million in 1938. (Among those who 
would normally be a part of the labor force, unemployment was 98 
million). 

In the various post-World War II recessions, we find similar ex. 
periences. The rise in real wage rates outran the average output rise be. 
tween 1948 and 1949 by about 1 per cent, and unemployment increased 
by 1.3 million. From 1952 to 1954, real wage rates increased about 15 
per cent more than productivity, and unemployment increased by 15 
million. Between 1956 and 1957, the rise in real wage rates was 0.5 per 
cent greater than the average output rise, and unemployment increased 
by nearly 0.5 million. On the other hand, real wage rates increased less 
than output per man hour from 1949 to 1950 and 1951. Unemployment 
declined in these years. 

I should warn you that average output is not a proper measure of the 
level of wage rates compatible with full employment. We should use 
marginal productivity of the total labor force. If average output were 
highly correlated with marginal productivity, we could expect that 
changes in the average would be a guide to changes in marginal output 
and, therefore, a guide to changes in wage rates consonant with the main- 
tenance of employment. This has been implicitly assumed as true over 
short periods in the preceding discussion. 

Over long periods, we would expect that increases in average output 
per man caused by a rising supply of capital would be less than changes 
in marginal output. We would, therefore, expect wage rates to increase by 
a larger proportion than average output over long periods if an increased 
supply of capital and capital-saving technological change were the 
dominant forces at work. In fact, we do find that real wage rates rose 
by 120 per cent between 1929 and 1956, while average output rose by 
only 74 per cent. Yet 1956 was as good a year in the employment sense 
as 1929. Changes in average output over long periods are a poor guide 
to the proper amount of change in wage rates, but may serve well for 
determination of changes over short periods. 
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Why Real Wage Rate Increases Outrun Productivity 


It would seem that a method of stabilizing unemployment at a low 
level would be one which prevents real wage rates from moving by 
amounts which are too far out of line with productivity changes. Let us 
then look at the factors which have caused movements in real wage 
rates relative to productivity which are incompatible with a low level 
of unemployment. From this we can draw inferences concerning the 
means for maintaining economic stability. 

From May, 1919 to October, 1920, money wage rates in manufacturing 
rose by 25 per cent. The peak in business activity occurred nine months 
before the peak in wage rates. The peak in product prices preceded the 
labor price peak by five months. This lag in the turn in money wage rates 
is a typical phenomenon. The National Bureau of Economic Research 
found an average lag behind manufacturing activity of nine months in 
the United States and 11 months in the United Kingdom in its study, 
Behavior of Wage Rates During Business Cycles. In the railroad industry 
the lag averaged 19 months. 

The period after a downturn in business activity before wage rates turn 
is usually a period of less rapidly rising, or declining, productivity. Real 
wage rates continue to rise, however, in such periods. (The real rate rise 
is the result of a continuing rise in money wage rates and a downturn in 
prices preceding the downturn, if any, of money wage rates.) The move- 
ment of real wage rates acts in this period, therefore, as a destabilizing 
factor. The downturn would be damped if money wage rates were to fall, 
or at least cease rising sooner. A reduction in the time lag would be an 
important means of maintaining economic stability. We will return to 
this point. 

Real wage rates rise relative to productivity in the period preceding 
downturns in business activity, thus leading to the fall-off, as well as in 
the period following the turn in activity when the continuing rise serves 
to further the descent and worsen the slump. From the third quarter of 
1952 to the third quarter of 1953, for example, real wage rates increased 
by 5 per cent, while productivity increased less than 4 per cent. In 1957, 
straight-time money wage rates increased by 4.5 per cent while the whole- 
sale price index for nonfood items increased less than 1 per cent, and 
productivity increased less than 1 per cent. The greater severity of the 
current contraction may be attributed to the fact that larger increases in 
productivity moderated the effect of real wage rate increases in the period 
preceding the previous downturn. 

The severity of the 1937-38 decline may also be attributed in part to the 
wage rate increases in the preceding period. Between October, 1936, and 
May, 1937, money wage rates in manufacturing were pushed from 62 
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cents to 70.1 cents per hour despite the still sizable volume of unemploy. 
ment. This 13 per cent rise in wage rates in the face of a slowing in the 
growth of the money supply shot unemployment from a less than 5 mij. 
lion level before mid-1937 to nearly 12 million by early 1938, 

The rise in periods such as these is frequently blamed on unions, What. 
ever merit there is to this argument, the fact remains that employers are 
less resistant in their bargaining in the late stages of a boom. Rates in 
nonunionized industries and in nonunionized periods in history seem to 
behave similarly, Anticipation of continued increases in productivity and 
prices—increases which occur at unusually good rates in the early stage 
of an interval preceding a turn in activity—lead to overbidding for labor, 

The overbidding occurs at a time when few idle men are available at cu. 
rent wage rates, Additional men can be obtained only by outbidding other 
employers. Perhaps the overbidding may be caused by the same reactions 
which lead to overpricing occasionally in speculative markets. Less ag. 
gressiveness on the part of unions, or less power in their hands, might 
lessen the problem. The pattern, however, seems to stem largely from 
mistaken anticipations concerning the future worth of labor and the worth 
of product from present labor which will reach the market in the future, 


Means for Maintaining Economic Stability 


Part of the reason for the rise in real wage rates relative to productivity 
in periods such as 1920, 1930-33, 1937, and 1949 lies in the fall of product 
prices. Our attention should then be directed toward the problem of 
preventing this decline. 

Changes in the rate of growth of the money supply are primarily re- 
sponsible for the fall of prices and, secondarily, for the rise in real wage 
rates stemming from this type of occurrence together with continued in- 
creases in money wage rates while activity is declining. Any decrease in 
the rate of growth of the money supply sets the stage for a decline. The 
lags in our economy are such that the adjustments made to a growing 
money supply are not compatible with full employment in the following 
periods if the money supply does not continue to grow as rapidly. 

This suggests that monetary authorities must use caution in allowing 
high rates of growth at any time if they intend to slow the growth later 
to prevent inflation. It is wiser to use more moderate means to remedy 
recessions of the 1953 variety, for example, then the cuts in reserve re 
quirements of the amount made in June, 1954. 

Rather than attempting to meet various exigencies as they arise by dis- 
cretionary monetary action, monetary authorities would be better advised 
to maintain a stable rate of growth in the quantity of money at, let us 
say, 2 per cent per year, or, perhaps, 3 per cent. In any event, there 
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should be no shifting in monetary policy from time to time in order to 
accelerate or slow the rate of growth. 

Although greater consistency in monetary policy would do the major 
part of the job required to stabilize unemployment at low levels, we must 
face the fact that there may be monetary instability at various times as 
long as politics and human beings influence the devising and execution of 
monetary policy. In order to minimize the harm that may be done by un- 
wise policy, the adaptive mechanism of our economy must be made more 
responsive. 

The second factor, then, to be considered in devising means for stabi- 
liing the economy is the lag in turnabouts of wage movements behind 
turnabouts in business activity and employment. We cannot attribute the 
lag simply to the presence of labor unions. Wage rates lagged when the 
union movement was unimportant in the United States, as well as in the 
period since it has become a much stronger force in the economy. It is 
significant, however, that wage rates apparently begin moving upward 
much sooner in periods of expansion than they formerly did when union- 
ization was less widespread. This tends to slow the recovery process. 
Furthermore, the lag has been much longer in the railroad industry 
which was highly unionized long before the unions grew strong in most 
other industries. 

The paramount problem here seems to be one of restraining the con- 
tinuance of an upward wage rate movement after employment has turned 
down. Two devices might be suggested which would help provide a solu- 
tion. One is that employers should insist on escape clauses in long-term 
agreements which provide for future wage rate increases. If production in 
the two months prior to a time when a wage increase is due is down 10 
per cent below the level of the similar period in the preceding year, then 
an escape clause should provide that wage increases would not go into 
effect. 

Just last month, industries whose production is down 20 to 40 per cent 
were putting higher wage rates into effect. The steel industry, for ex- 
ample, was required by its contracts to institute 9 cents-an-hour improve- . 
ment increases plus 4 cents-an-hour cost-of-living increases, plus fringe 
benefits which increased wage costs by a total of 16 to 19 cents an hour. 
Similarly, the aluminum industry was required by its contracts to increase 
employment costs by 24 cents an hour. 

A second device would be to bring labor monopoly within the range of 
the Sherman act, limit the size of collective bargaining units, and make 
collusion among them unlawful. The case for such action has been 
explored and the legislative changes required delineated by H. Gregg 
Lewis in “The Labor-Monopoly Problem: A Positive Program.” (Journal 
of Political Economy, August, 1951.) 
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Both of these devices still leave untouched the reluctance of employers 
to cut wage rates after a downturn, or their willingness to grant increases 
at times of declining employment and sales. Here we need more infor. 
mation on what happens and why. Economists have engaged in specula- 
tion on this point. Rather than suggest measures based on such specula. 
tion, however, it would be wiser to find out more about the reasons for 
the occurrence of the phenomenon. Whether it is social pressure, fear 
of effects on morale and productivity, inability to diagnose the current 
situation, or the human failing expressed in the phrase that “generals 
always prepare to fight the last war,” we do not know. 

Perhaps business men should be taught to pay attention to quit rates 
and qualified applicant rates before determining whether or not to raise 
a wage rate. Voluntary quit rates have always sunk to very low levels 
months before the community became aware that a recession was under 
way. Simply because a wage increase was required last year, and each year 
before, to hold employees is not an indication that another is currently 
required. 

Perhaps the community and employees must be taught that an em- 
ployer who cuts wage rates, or fails to give a wage increase in times of 
declining business, is performing a social service and maintaining em- 
ployment by doing so. There is some evidence that workers and the pub- 
lic at large are not unaware of this. Polls of workers in the Flint, Michi- 
gan area indicate that they would prefer jobs and greater assurance of 
job continuity, to increases in wage rates at this time. A preponderant 
majority of those sampled in a nation-wide poll expressed similar opin- 
ions. 

It may be that recurrent wage increases are granted as a means of 
simplifying the decision-making life and providing administrative ease 
for managers. Other rules of thumb for granting wage increases may have 
to be devised to conserve decision-making capacity and avoid admini- 
strative unease, and at the same time function to produce the adaptations 
required for a stable economy. 


DISCUSSION: IMPLICATIONS TO FARM POLICY 


Davip L. MacFARLANE 
Macdonald College, McGill University 


The first of my tasks is to answer the question: What are the implica- 
tions of recent developments in economic theory to farm policy? Brownlee 
has done a commendable job of bringing a vast amount of work in eco- 
nomic theory within the compass of a few pages. He states: “I believe 
that no revolutionary developments (in economic theory) have taken 
place—at least insofar as guides to economic policy are concerned. Per- 
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haps this is demonstrated as well in the field of farm policy as in any 
other area. Marshall’s Principles would be as adequate as any other body 
of doctrine to consult in formulating a good agricultural policy.” Thus, if 
[am to comment on the significance of developments in economic theory 
over the past 20 to 25 years to farm policy, I must go it alone. 

I would ask if those workers who over the past two decades have done 
the best work in the field of agricultural policy could have made as im- 
portant contributions if they were limited to employing guides provided 
in Marshall’s Principles. Could Schultz convincingly state, aided only by 
the Principles, with respect to the problem of maintaining the stability of 
the economy, that monetary-fiscal “contro] can and should play a dom- 
inant role?”* Do we not now think about a more important range of prob- 
lems relating to income, employment, and the price level, and do we not 
have the capacity for keener insights? Can we not agree with Boulding 
that “It is no exaggeration to say that the past twenty years have 
brought a great increase in understanding the problem of depression. At 
the very least it should result in a corresponding increase in the ability 
to take intelligent measures to prevent it.”? Boulding proceeds to make 
generally comparable statements about managing inflation or what he 
terms “over-consumption” or “over-absorption” in his most recent book. 
I accept this position and thus feel Brownlee’s charges about the limited 
contribution of recent developments in theory are too strong. In fact he 
admits, and here I quote Brownlee, that “. . . there have been some de- 
velopments (in economic theory) that have changed markedly the think- 
ing about certain kinds of problems.” And I would include in these prob- 
lems some considerations in the field of agricultural policy as having been 
subject to marked change in thinking. 

Brownlee states that “. . . there is still fundamental disagreement 
among economists with respect to the appropriate economic policy to 
follow in order to avoid wide fluctuations in income, and some of the dis- 
agreement is a result of differences in the theories employed ... .” I prefer 
Boulding’s position, stated as follows: 

If the head of any non-communist government were to ask his economist 
advisers what to do about inflation, or about a depression, and even in a 
maller degree about economic development, he will get much the same an- 
swers. There will be local variations and individual differences but by and 


large economists speak the same language and give much the same kind of 
advice no matter where they are.* 


Current thinking on agricultural policy has been influenced by work 


*T. W. Schultz, “Coping with Agricultural Abundance,” Farm Policy Forum, 
Winter 1958, p. 15. 

*Kenneth Boulding, The Skills of the Economist, Toronto: Clark, Irwin and Co., 
1958, p. 114. 

* Ibid., p. 129. 
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in the development of interindustry input-output analysis and by research 
relating to imperfect competition. Perhaps Brownlee would not include 
them in areas where there have been significant developments in eo. 
nomic theory. Work in the first of these subjects has given an improved 
understanding of the relation between agriculture and other segments of 
the economy. The latter has been used not only in evaluating the effects 
of production restriction schemes, but more particularly in appraising 
marketing programs. There are also policy implications (in the work of 
Heady and others) on the characteristics of production functions in agri. 
culture, on guides to resource use, and on the conditions required to im. 
prove efficiency in agriculture. All of these depend in some measure on 
developments in economic theory. This is not to disagree wiith Brownlee’s 
statement that there have been no revolutionary developments in theory, 
But because a field does not move ahead in giant strides in no respect 
means that it does not move. I like Hildreth’s view that practical knowl. 
edge depends on theoretical developments. He states with respect to 
problems of decision-making under conditions of uncertainty that: 


. . we have a variety of scattered suggestions and a few well-coordinated but 
not entirely satisfactory theories which relate to special aspects or kinds of 
uncertainty, or to particular ways of viewing uncertainty. These give fragmen- 
tary insights but leave many perplexing problems. . . . Theories can continually 
be reformulated and extended and such ideas as are available at any time can 
be applied to empirical problems. Most such applications are necessarily crude 
and the results are themselves uncertain. Our willingness to use the practical 
implications depends at least as much on judgment as on the manner in which 
the implications were derived. . . . Crude applications can still be carefully 
conducted and can contribute tests of some assumptions underlying our the- 
ories, hints for possible future developments, and some new insights into prac- 
tical problems.* 


I feel that this significant statement may be generalized to other ques- 
tions of concern to agricultural policy. 

Turning to Brozen’s paper there is convincing argument that the gen- 
eral level of economic activity, and specifically unemployment, are closely 
related to the quantity of money. With monetary policy given, he finds 
unemployment reflects rigidity in prices and in wage rates. He is properly 
critical of union contracts which fix wages for long periods—in effect pro- 
jecting the economic environment in which the contracts would be car- 
ried out. Faced with these lags, stability in the economy may be pro- 
moted if the monetary authorities “maintain a stable rate of growth in the 
quantity of money.” This conclusion appears to depend unduly on an 
oversimplified single-variable explanation of fluctuations in economic 


*C. Hildreth, “Problems of Uncertainty in Farm Planning,” Journal of Farm Eco- 
nomics, December, 1957, p. 1430. 
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activity. We would seem to be well-advised to give greater consideration 
to such factors as interest rates and the velocity of circulation, particularly 
as they may be affected by economic expectations. As Villard has stated. 

_. it is the factors determining the use of a stock of money more than ade- 
quate to meet current or prospective requirements that have become of pri- 
mary importance in recent year. . . . theoretical analysis has increasingly con- 
centrated on setting forth both the determinants of the flow of spending and 
the effect of the resulting spending on output and employment, rather than the 
changes which the quantity of money could be expected to have on the limit 
of prices under conditions in which it could be assumed that income velocity 
would be relatively constant and output at about the highest level permitted 
by our labor force and plant facilities.® 


Few would disagree with the need for parallel consideration of fiscal 
policy—which, operates, after all, on the same economic variables. 

With respect to the relationship between fluctuations in the economy 
and farm prices and incomes, I would cite approvingly Doll’s statement, 
“Any effort made to solve the problems confronting the agricultural sector 
of the economy through the use of general monetary policy would, in all 
probability, lead to conflict and, ultimately, to chaos. Many students of 
agricultural economics, therefore, contend that the best monetary policy 
for the agricultural sector is one that will encourage orderly growth at 
relatively stable price levels for the general economy.”* However, this 
should be qualified to indicate that as agriculture becomes less important 
relatively in an economy, farm prices seem to be less sensitive to gen- 
eral inflationary conditions. We might say that in recent years the be- 
havior of farm prices shows a sensitivity to excessive supplies. 

In terms of systematic organization and in terms of providing a most 
meaningful orientation of the problems of farm policy, I know of no more 
satisfactory work than that provided in Part III of T. W. Schultz's Eco- 
nomic Organization of Agriculture.’ The point I should like to make, and 
it seems relevant to our discussion today, is that Schultz admitted de- 
pendence on a wide range of theoretical ideas which, if not original to the 
past 20 to 25 years, certainly have been developed over that period of 
time. He admits his debt to Macfie, Arrow, Koffsky, Heady, Hart, Samuel- 
son, Friedman, Wallace and many others whose major contributions have 
been in the area of economic theory. I conclude, not only that we employ 
the results of developments in economic theory of the past 25 years, 
but that in consequence we do a better analytical job. 


*Henry H. Villard, “Monetary Theory,” A Survey of Contemporary Economics, 
Philadelphia: Blakiston Co., 1949, p. 320. 

*Raymond J. Doll, “Some Implications of Monetary Policy on Agriculture,” Journal 
of Farm Economics, February, 1958, p. 21. 
"New York: McGraw-Hill, 1953. 
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DISCUSSION: IMPLICATIONS TO FARM MANAGEMENT 


Roy E. HurFMan 
Montana State College 


The papers by Brownlee and Brozen outline many of the contributions 
of the social sciences to change and adjustment and also cite where, in 
the opinion of these two economists, several theories, policies and pro- 
grams have not attained their intended goals. My discussion of the impli- 
cations of these matters to farm management will be divided in two parts; 
(1) the implications to farm or ranch operators as they make decisions 
related to the resources available within their unit boundaries, and (2) 
the implications to farm and ranch operators as they make decisions re. 
lated to economic and other forces from outside the operating unit. 

In my opinion, it is important to note before proceeding further that 
the rapid rate of technological change both in and out of agriculture has 
been a major factor in determining the effectiveness of the social sciences 
in helping agriculture to make necessary adjustments. Brownlee says that 
there have been no “bold strides” in economic theory for about the last 
quarter-century or more. I would like to think that, at least, we are able 
to better apply the available theory. Brownlee, in discussing dynamic 
theories, suggested that “the observed values are ‘chasing’ the equilibrium 
ones.” I agree that economic predictions with respect to problems of agri- 
cultural production are concerned with a moving target of increasing 
speed and an uncertain course. The value of economic theory and the 
predictive process to farm management will be increased greatly if we 
can “lead” the target and not merely follow it. This is obviously difficult 
and may appear impossible. It is necessary, however, to make some as- 
sumptions regarding the nature, direction, and speed of technological 
changes as the basis for recommended adjustments. Brozen discussed the 
Federal Reserve Board’s rule of thumb that the money supply be allowed 
to grow about 8 per cent each year. It may not be possible to establish 
rules of thumb regarding the impact of technology over time on such 
factors as the labor requirements and production potentials for agricul- 
ture in the aggregate and for individual commodities. But it is essential 
that we do better than to assume the existing level of technology. 

Brownlee has pointed out the importance of linear programming and 
the contribution of this technique to decision-making in agricultural pro- 
duction problems. The problem of choosing among alternative enterprises 
and alternative ways of organizing and managing particular enterprises 
becomes increasingly critical as the result of changing technology and 
changing patterns of consumption. Farmers and ranchers face complex 
problems in deciding on the combination of technology to use with the 
available land and labor resources. 
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Brownlee points out the importance of agricultural economists working 
with researchers in the physical and biological sciences so that research 
projects may be designed to yield data suitable for economic analysis. 
This point deserves emphasis. I am happy to report that, in my personal 
experience, our colleagues in the other fields of agricultural research 
are ready for such joint effort and, indeed, are asking for help. In several 
instances, they have asked for more assistance than the agricultural econ- 
omists have been able to give them. We should not miss any opportunity 
in this area because the design of many research projects in the physical 
and biological sciences can have a major effect on the contribution the 
social sciences will make in helping farmers and ranchers adjust to chang- 
ing technology. 

Now, let us turn our attention to the factors from outside the agricul- 
tural production unit which affect farm or management. Brozen discussed 
means for maintaining economic stability but limited his paper to the 
policies and actions of the Federal Reserve Board. Brownlee also dis- 
cussed certain macroeconomic relationships including international trade. 
Although there will be disagreement regarding Brozen’s appraisal of the 
effectiveness of the Federal Reserve Board policies in maintaining eco- 
nomic stability, I am sure we would all agree that a high level of employ- 
ment (or a low level of unemployment) are important to agriculture and 
that general economic stability will simplify the decision-making process 
by the farmer or rancher. Stability of the general economy becomes more 
important to the individual farm operator as he becomes less self-sufli- 
cient in both the business and household aspects of farming and more of 
a purchaser of the inputs for production. Low prices for agricultural com- 
modities have occurred periodically for many years, but the “cost-price 
squeeze” is more typical of present day agriculture. 

I want to discuss briefly one other point not mentioned by either 
Brownlee or Brozen but which I consider of great importance with re- 
spect to the contribution the social sciences can make to change and ad- 
justment. An important phase of this problem is to get the prescriptions 
for adjustment accepted by the patients. I have been impressed recently 
by suggestions from animal and plant scientists on our agricultural exten- 
sion staff that they need help from rural sociologists and social psycholo- 
gists. These are the same staff members who would have said two or three 
years ago that they didn’t know what was involved in either rural sociol- 
ogy or social psychology. The scientific nature of the new findings being 
passed on to agricultural producers and the rather drastic adjustments 
necessary to fit the new technology, combine to make the educational 
process increasingly difficult. This should be a challenge to all social 
scientists. 
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DISCUSSION: IMPLICATIONS TO 
AGRICULTURAL MARKETING 


RayMonpD E. SELTZER 
University of Arizona 


My assignment, as I interpret it, is to comment on the contributions 
of social science, specifically the contributions of the science of economics, 
as it relates to agricultural marketing. As a basis for my discussion | 
have had an opportunity to study the two excellent papers by Brownlee 
and Brozen. 

I find I am in accord, with each of these papers. Therefore my criti- 
cisms will be largely those relating to omissions or to differences of 
opinion regarding emphasis. I fee] a little like the Navajo Indian, busy 
sending a series of smoke signals, who observed an atomic cloud arising 
from Yucca Flats and commented, “I wish I had said that.” 

Brownlee dates his discussion of “recent” developments in economic 
theory from Keynes’ General Theory of Employment, Interest, and 
Money, published in 1936. Other dates could have been chosen. For ex- 
ample, a major part of the theory of imperfect competition, so important 
to problems in marketing, might date somewhat earlier. About the same 
time, major contributions were being made in demand theory, and the 
depression drew attention to work relative to business cycles. I believe 
that, from the standpoint of agricultural marketing, a date in the late 
1920's or early 1930’s would be more appropriate than 1936. 

Proceeding to specific theoretical developments, Brownlee first con- 
siders the recent progress in mathematical programming. Although I 
would not minimize the usefulness of this procedure in the solution of 
economic problems, I would be inclined to classify programming, as des- 
cribed, as a “tool” rather than as a theory in itself. 

The procedure has important implications for marketing research. 
Some applications have been made relative to interregional competition 
for specific products. The location of processing facilities in relation to 
certain production areas can be studied in a linear programming frame- 
work. Transportation models are another area in which a programming 
approach may be useful. Agricultural processing operations, although 
essentially a form of production, fall generally within the province of 
marketing research. Here, the transition from programming agricultural 
production to programming processing operations is very simple. 

Programming may also be applied to such areas as a product promo- 
tion. Perhaps one of the principal limiting factors in the application of 
linear programming to many marketing problems, is the lack of adequate 
basic data. In many aspects of marketing, quantitative input-output data 
are lacking, and of the change results in marketing systems many do not 
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lend themselves to objective quantification. 

A second area of theory which Brownlee discusses is that of theories of 
choice among uncertain prospects. Virtually every decision in the market- 
ing process involves certain elements of true uncertainty. Purchases and 
sales, times and quantities, inventory management, plant expansion or 
modification, pricing policies, promotion programs, product development, 
and many other marketing decisions, are all complicated by the presence 
of uncertainty. Expenditures for market research are made in the hope of 
throwing some light on these uncertainties. The theory of uncertainties 
involves many socioeconomic considerations. Behavior patterns are im- 
portant and much basic research will be necessary before the theories of 
uncertainty can be well-defined. 

The application of welfare economic concepts to marketing leads to 
consideration of market regulation and market control problems. At best, 
many of the assumptions of Pareto optimality are unrealistic in view of 
apparent internal and external economics of scale, and indivisibility of 
inputs and products. A well-defined theory of welfare economics would 
have much to offer in guiding policy decisions relative to market manipu- 
lation and control. 

The dynamic nature of our economic adjustments and the lags inherent 
in the realization of changes in variables, makes necessary a consideration 
of the timing of economic change in the movement of systems toward 
equilibrium. The imperfect nature of competition forces marketing agen- 
cies to take account of compensating changes resulting from actions by 
their competitors. Long-run demand and supply decisions must allow for 
technological progress and changes in consumption patterns. 

The whole area of international trade has assumed new perspective in 
recent years in light of the changing position of the United States in the 
world situation. Market development programs must be geared with at- 
tention to trade conditions between nations. Our surplus disposal opera- 
tions and negotiated trade agreements have important implications for 
marketing decisions both at home and abroad. , 

My principal criticisms of Brownlee’s paper lie in his omission of, or 
lack of emphasis on, certain developments in theory which are of particu- 
lar importance to marketing. Specifically, I would have given more atten- 
tion to developments in the theory of imperfect competition, to demand 
theory, and to measures of economic efficiency. Our marketing agencies 
operate in an imperfectly competitive structure to a much greater extent 
than is true of farm and ranch units. The nature of imperfect competition 
and the results of actions by firms operating within the framework of 
imperfectly competitive markets have far-reaching consequences on the 
efficiency of our market. Efficiency is as important a goal in marketing as 
it is in production, and yet the application of economic theory to the 
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measurement of efficiency in marketing presents many complications fo, 
which satisfactory answers are not available. The definition, measure. 
ment, and behavior of consumer demand has progressed a long ways fron 
our original concept of utility. Yet, the actions of consumers, given a com. 
plex of prices and products, demands a body of theory more complete 
than that presently available. 

Brozen ties economic stability directly to the level of employment, He 
then proceeds to discuss the influence of the money supply and teql 
wages relative to the productivity of labor as these variables influence 
the level of employment. The association between employment, wage, 
and the level of business activity is apparent. The effect of changes jn 
the money supply upon these variables also seems logical. However, these 
factors appear to me to be most important in their short-run effects on 
economic stability. In the long run, I believe that the rate and types of 
capital formation and the decisions made relative to the allocation of 
our natural resources may be even more important as determinants of 
economic stability than is the level of employment. 

Major emphasis in this paper is placed on a stable rate of growth in 
the money supply—2 to 3 per cent per year. The rate selected is approxi- 
mately the same as the rate of growth of the average productivity of labor 
since the end of World War II. It would seem that if the keeping of real 
wages and labor productivity in balance is important, as Brozen has indi- 
cated, changes in the growth of the money supply should be tied to 
changes in labor productivity, which are in turn related to the rate and 
type of capital formation. Because of the interrelations between all of 
these economic variables the problem of lags in the system is most im- 
portant. Although I appreciate the important influence money supply has 
on stability, and recognize the mistakes made in the past, it would seem 
that we would be acknowledging the failure of economic theory as a 
guide for making adjustments if we accepted a constant growth rate of 
money as being the best plan we could devise. 

The maintenance of economic stability has many important implica- 
tions for marketing. Such stability as may be attained reduces the uncer- 
tainties discussed by Brownlee. The major results lie in increased eff- 
ciency in planning. Product development, plant development, pricing 
policies, and other developments within and between firms may be 
undertaken with greater certainty as to their outcome. Costs and margins 
may be estimated with greater accuracy, and costs conditioned by eco- 
nomic instability may be reduced. Marketing margins possibly might 
be reduced. Consumer demand could be estimated more closely. The 
general efficiency of our marketing process would be increased and 
benefits should accrue to producers, marketing agencies, and consumers. 
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RESPONSE OF PRODUCTION TO PRICES 
Chairman: J. P. Cavin, Agricultural Marketing Service, USDA 


THE RESPONSE OF WHEAT PRODUCTION TO PRICES 
WITH EMPHASIS ON TECHNOLOGICAL CHANGE 


Joun A. SCHNITTKER* 
Council of Economic Advisers 


N THIS PAPER I discuss briefly (a) the concept of a response func- 
| tion as distinguished from a classical supply function, (b) some scanty 
evidence on short-run changes which might be expected in wheat acreage 
in response to certain changes in the wheat price only, and (c) factors 
which must be considered in estimating the actual response of wheat 
production to changes in the prices of wheat and other commodities, and 
(d) other factors which may change as these prices change. 

Wheat is a most troublesome commodity in Canada and in the United 
States. The response of output to price is also a troublesome subject. The 
report of a backward-sloping supply function for wheat in Saskatchewan 
Province, 1914-39, and another explanation of the situation’ are cases 
in point. 

The profession is not blessed with many firm conclusions in supply 
analysis. The question of whether there is less agreement in the field of 
individual commodities than in respect to aggregate agricultural output 
appears to be unanswered at this time. For wheat, however, progress in 
clarifying the response of production to price changes is far short of 
the stage necessary to serve as an effective instrument for policy formula- 
tion. There is a firm consensus, internationally held, that in the two major 
exporting countries the response to lower prices is extremely sluggish, 
negligible in very short periods, and questionable in long periods.* The 
burden of proof is heaviest on those who disagree with this thesis, but it 
rests on all of us. 

It would indeed be comforting if such evidence were produced. But the 
wheat economy is not a wishing well. We must appraise it as it is. As we 
do so, we should be required to spell out the total effects of trying to 


*The judgments expressed here are those of the author. 

'G, R. Allen, “Wheat Farmers and Falling Prices,” Farm Economist, 1954, Volume 
VIL, pp. 335-841. 

*Helen C. Farnsworth, and William O. Jones, “Response of Wheat Growers to 
. ena Appropriate or Perverse?” The Economic Journal, June, 1956, pp. 

-287, 

"See, for example, The International Wheat Council, The World Wheat Situation, 
London, 1954, p. 28. 
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reduce wheat output largely by price means before we argue that the 
method be tried. The current distance between output and disappearance 
is sufficient to generate the fear that we may be asking the price system 
for more than it is cut out to perform. 

Readers who have not recently scanned the literature on agricultural 
supply response are referred to articles by Glenn Johnson‘ and Mar 
Nerlove,* and to papers by Fox and Working? at last year’s hearings of 
the Joint Economic Committee of Congress. 

I do not know the ideal method of studying the response of wheat 
production to price. But I would like to make it clear, with apologies 
to my colleagues who keep trying, that I consider statistical treatment 
of the time series of selected indicators of price and output a most un. 
rewarding method. The reasons lie in the definition of a supply curve: 
a schedule of quantities which would be supplied (or some indicator of 
these quantities) at all possible prices, other factors held constant, 

These assumptions are most unrealistic. I do not argue that we should 
abandon the concept of a supply function, or that we should not strive 
for classical supply elasticity estimates. Both are useful as benchmarks 
for analysis of realistic supply relationships. But the price-quantity data 
from which supply elasticity estimates have often been made are gen- 
erated under conditions in which the assumptions are literally “running 
wild.” It is not appropriate to compute a rigorously defined supply elastic. 
ity estimate from such data. Rather, such data define what Cochrane 
called the response function in his paper of three years ago, “. . . it is 
concerned with the output response to a price change by whatever means 
that response takes place. .. . The response relation describes what will 
happen to the quantity of a commodity offered for sale when we do not 
hold all other things constant. In a sense it is a study of the shifters of 
supply.”” 

Economists are called upon from time to time to stop predicting what 
is going to happen. This is no doubt a safe procedure, but often an un- 


*Glenn L. Johnson, “Supply Function—Some Facts and Notions,” Agricultural 
Adjustment Problems in a Growing Economy, edited by Earl O. Heady et al., Ames: 
Iowa State College Press, 1958, pp. 5-8. 

* Marc Nerlove, “Estimates of the Elasticities of Supply of Selected Agricultural 
Commodities,” Journal of Farm Economics, May, 1956, pp. 497-509. 

*Karl A. Fox, “Effects of Farm Product Prices on Production and Commercial 
Sales”; E. J. Working, “How Effective Are Prices and Incomes in Bringing about 
Adjustments Within Agriculture”; Policy for Commercial Agriculture, Joint Economic 
Committee, 85th Congress, 1st Session, November 22, 1957, pp. 405-429 and 430-436, 
respectively. 

* Willard W. Cochrane, “Conceptualizing the Supply Relation in Agriculture,” 
Journal of Farm Economics, December, 1955, pp. 1161-76. Cochrane concludes in 
a later paper that technological advance is the only real shifter of the supply fune- 
tion; see Earl O. Heady, editor, op. cit. p. 97. 
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roductive one. Much of our work, and especially that in supply re- 
sponse today, is oriented directly at policy formulation. Someone else is 
going to predict implicitly what the relationships are, and will be, without 
examining them explicitly unless qualified economists make such predic- 
tions. To do so, we must look at “what is” and “what will be,” and spend 
a good deal less time on “what might have been” had all nonprice factors 
been constant. These factors will be no more stable in the future than in 
the past. 

It would represent progress if we were to use the terms “supply func- 
tion” and “supply elasticity” for short-run analysis only, because in such 
a planning period the assumptions are realistic. Thus we may ask the 
question: What would happen to wheat production by 1961 if we were 
now to drop all support prices on wheat and let the market be cleared 
for the next two years, while holding price supports and prices on other 
products at present levels? If no great technological or other changes 
occurred by 1961, we may derive a good estimate of wheat acreage for 
1961 from an accurate short-run supply elasticity estimate which might 
be expressed as: 


(1) qu = aps” 


If, however, in the short run, we wish also to drop support prices on all 
grains, or for other reasons we visualize a change in relative prices, or 
if different rates of technological change occur in wheat and competing 
crops, we need an estimate of: 
(2) qu = a’pw” 

where a’ is the supply shifter, larger or smaller than a in equation (1) 
as the prices of alterative products are lower or higher than visualized 
in equation (1), and as differential rates of technological change occur 
in farm products, The b’ is an elasticity coefficient which takes account 
of present or prospective, rather than obsolete conditions of production. 
Neither equation (1) nor (2) can be estimated from time series because 
the conditions visualized did not exist as time data were generated. 

Having reserved “supply” for the short-run planning period, we would 
follow Cochrane in using the “response function” for the long-run situa- 
tion in which many factors are, in fact fluctuating, not only in response 
to price, but to all sorts of external conditions. Predictions about the 
long-run output of a given commodity at various prices would then be 
largely predictions of the course of future events in technology, and in 
price relationships among competing products. Thus, we ask the ques- 
tion: What would the acreage of wheat by in 1970 if a price of $2.00 a 
bushel (or any other price) were guaranteed until 1970, and plantings 
were not limited? The answer is to be found in the benchmark, the 
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acreage which would now be planted at $2.00 a bushel, and in the shifters 
chiefly technological change and relative prices, matters in which history 
is a poor guide and the time series obsolete, where judgment replaces 
statistics. Before going to this dimly-lit area, however, some observations 
on short-run response are in order. 


The Short-Run Supply of Wheat 


The Hard Red Winter wheat region of the United States presents a 
difficult and well-known problem in resource utilization. I know of no way 
to estimate a short-run supply function for this area other than to synthe. 
size it from conditions of production, some of which are discussed below, 
My hypothesis, also widely held as a conclusion, is that the elasticity of 
short-run supply for wheat in the subhumid and semiarid plains is 
very low both in response to higher prices (if we hold cropland con- 
stant for a moment), and to lower prices. This arises out of the facts 
(1) that in periods when acreage controls are not in effect almost all crop. 
land (allowing for fallow) has been in wheat, and (2) the production 
function is characterized by an extremely narrow input range. With 
moisture severely limited, a certain minimum amount and timing of culti- 
vation is crucial to produce any wheat at all, but once that ritual has 
been performed, there is almost no further opportunity to apply further 
inputs in response to higher prices; hence there is almost no opportunity 
to expand output along a supply function, nor is there opportunity to 
contract output even a little by reducing inputs. 

In much of this area, about the only way to increase wheat acreage, 
to increase the quantity of land devoted to crops. This is one of the 
supply shifters, but it fits also into short-run analysis, tending to make out- 
put more responsive to upward price movements, but perhaps less 
responsive to lower prices in the short run, because of the increased pro- 
portion of one-product firms, resulting from the nature of the area. 
Roughly 10 million acres of grassland was turned into wheat land be- 
tween 1940 and 1950 in this dry zone. One of the oversimplifications con- 
nected with the great shift to wheat production on the arid fringe of the 
plains is that it was largely the result of high prices and the assurance of 
their continuation. Certainly price was a factor but not nearly so im- 
portant as the climatic conditions which prevailed in the years between 
1940 and 1950. Hardly a rainfall-reporting station can be located in the 
area from Texas to Montana which did not have a string of years with 
precipitation far above average, and large net surpluses for the 10 years.’ 
The availability of machinery in the postwar years was also an important 
factor. 


* Climatic Summary of the United States, Supplement for 1931-52 (various plains 
states), U.S. Department of Commerce, Government Printing Office, 1956. 
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To ascribe the increased output to prices, as though it were the only 
or even the major factor, or to expect that the movement will be reversed 
in response to price movements in the other direction is too simple either 
as an explanation of the past or as an indication of the future. Once land 
is plowed in the plains, reversion to the previous use is a long, costly 
process.” 

Finally, the substitution ratio between wheat and major alternative 
crops (Ys/Yw)"* is such that large changes would have to occur in price 
ratios and/or substitution ratios to make the alternative crop attractive 
from an income standpoint. In a small sample survey of about 60 pro- 
ducers in the specialized wheat area of western Kansas and northwestern 
Oklahoma, one of the questions asked was: 

“assume that the yield and price of your best alternative crop remains about 
as in the past 5-10 years. Would you plant considerably more (best alternative 
crop) than at present if wheat prices fell to: 
a, 70 per cent of parity or about $1.70 bu.? 


b. 60 per cent of parity or about $1.45 bu.? 
c, 50 per cent of parity or about $1.20 bu.?” 


Of the producers who replied to this question, only 10 per cent gave 
affirmative answers to (a). Forty-three per cent indicated that at a price 
of 60 per cent of parity for wheat they would plant considerably more 
grain sorghum. Sixty per cent would move in that direction if the wheat 
price were at (c), 50 per cent of parity." Grain sorghum prices have been 
at or below 70 per cent of parity in recent years. Thus the 50-60 per cent 
of parity wheat price required to get much of an acreage shift appears 
consistent with data presented later indicating an income disadvantage 
of roughly one-fourth to one-third for grain sorghum under recent actual 
price ratios. 

A study by Winklemann indicates comparable results in Nebraska 
based on 1955 conditions.1* Replies of producers in four economic areas 
from west to east in southern Nebraska indicated definite price respon- 
siveness only in the eastern area where wheat occupies little of the crop- 
land. However, in not one of the areas was it indicated that a price of 
$1.40 per bushel (more than 30 per cent under the 1955 price), other 
factors constant, would result in a smaller acreage than was planted 


°H. G. Sitler, Returning Cropland to Grass in East-Central Colorado, Agricultural 
Research Service, USDA (Mimeographed), 1955. 

“Ys, represents the yield from an acre of an alternative crop, Yw the yield from 
an acre of wheat. 

“Most of the producers questioned also expected grain sorghum prices to fall with 
_ i. creating a condition in which little or no acreage adjustment would be 
indicated. 

“Donald L. Winklemann, Some Factors Affecting the Wheat Supply in Nebraska, 
unpublished M.S. Thesis, University of Nebraska, 1957. 
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under acreage restriction in 1955. At a wheat price of $1.20 per bushel, 
other prices as in 1955, a 5 per cent reduction from 1955 acreage was 
indicated on the sample farms in the four areas combined. 

A further indication of the difficulty of reducing wheat acreage in 
response to price in the semiarid plains is found in recent relationships 
between the yields and prices of wheat and grain sorghum, almost the 
sole short-run alternative. No county in the western one-third of Kansas 
has a ratio of average yields, 1945-54, such that if average yields were 
attained, sorghum would be more profitable than wheat even in the 
years when the sorghum price is most favorable. In these counties, 1945. 
54, the annual average prices received by farmers for grain sorghum 
and wheat produced a range of price ratios (Py/P,) of 1.3 to 1.9, While 
average sorghum yields were higher than wheat yields in many counties, 
they were not high enough to offset the wheat price advantage, which 
produced a ratio of 10-year average prices which was from 1.8 to 17 
times the yield ratio (Yw/Yw). Similar relationships exist also in more 
humid areas as shown by data in a recent study, indicating per acre 
income from grain sorghum in central Kansas to be about 68 per cent 
of income from wheat, based on 1955 prices." 

Other things being equal, declines in the wheat price of roughly 25-40 
per cent should set up conditions of profit maximization through a shift 
from wheat to grain sorghum. However, consider one more factor, that 
of uncertainty. In choosing to specialize in one crop or another, producers 
consider not only yields of alternative crops, but the certainty with which 
these yields may be expected. As in the case of prices, we may assume 
that a producer considers certainty of yield as a partial substitute for 
level of yield. He may, therefore, discount the yield expectations of pro- 
duction alternatives to which the greater uncertainty is attached. Similarly 
the prices of alternative crops may be expected with different degrees 
of certainty and appropriate adjustment made in the price ratio for this 
fact. 

Three fragments of evidence suggest that in western Kansas and Okla- 
homa, and probably in contiguous areas, price and yield expectations are 
such that grain sorghum production is discounted, further increasing the 
wheat price change required along a supply curve to achieve substantial 
shifts to grain sorghum. First, in only two counties of 54 in the westem 
half of Kansas is the ratio of the standard deviation to the mean of the 
available series of annual yields of wheat greater than for grain sorghum. 
In most counties, this ratio is sharply lower for wheat. Second, of pro- 
ducers questioned in the study noted earlier, 75 per cent said that they 


* C. W. Nauheim, W. R. Bailey, and D. E. Merrick, Wheat Production, Agricultural 
Research Service, USDA, Agr. Inf. Bul. 179, 1958, p. 68. 
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consider their best alternative crop, chiefly grain sorghum, to be less 
certain than wheat from a yield standpoint. Third, the same producers 
consider the grain sorghum price situation a considerable discount factor, 
30 per cent indicating they thought that price more uncertain than the 
wheat price. 

These indicators are certainly tentative. Yet they add to the evidence 
hat in a highly specialized area of the Great Plains, producing 60-70 
per cent of the Hard Red Winter wheat, and 25 to 30 per cent of all 
wheat in most years, significant changes in wheat acreage and/or produc- 
tion along a short-run supply curve are quite unlikely. It is possible, 
however, that some of our wheat surplus problems may soon shift to feed 

ains, Commercial hybrid sorghum production is only two or three years 
old, but already it looks promising. In dryland yield tests at Kansas State 
College in 1957, hybrids ran from 10 to 50 per cent above other grain 
sorghums at various locations.’* Bonnen,’® in appraising the technological 
improvement prospects for wheat and grain sorghum by 1965, gave 
sorghum a wide margin over wheat. In my judgment, the total gain will 
have to be of 25-40 per cent to overcome the present disadvantage in 
yields and prices. But if the relative price position of sorghum improved 
alittle also as wheat moved toward a feed grain price level, a yield im- 
provement of 10-20 per cent in grain sorghum would initiate a reduction 
in wheat output in this area. 

Certain parallels exist in much of the Hard Red Spring wheat area. 
Rainfall is an important limitation; hence the cultivation problems and 
the production function are similar. Output cannot be increased much on 
agiven acreage either through cultivation or through the use of fertilizer. 
Ido not have yield data for the major alternative crops in this area com- 
parable to the data given for Kansas and the southern plains. My best 
guess is that in the most arid part of this area, largely in Montana, the 
conditions which would induce a considerable change in the crop balance 
ae about like those required in the southern plains. In the recent 
USDA study, net income per acre of barley, North Central Montana, 
was placed at 48 per cent of income from wheat, with 1955 prices.’ 

The northwest wheat area also exhibits certain characteristics which 
yield an inelastic supply function in the Great Plains. While moisture 
is limiting in much of the area, the range of inputs, especially fertilizer, is 
certainly greater. Whether or not the alternative crops are as unfavorable 
here as in the southern plains is a matter yet to be examined, Net income 


“A. J. Cassady, “New Prospects in Sorghum Hybrids for Kansas,” Mimeographed 
paper, Kansas State College, Department of Agronomy, January 1958. 

“James T. Bonnen, “American Agriculture in 1965,” Policy for Commercial Agri- 
culture, op. cit., p. 149. 
“Nauheim, et al., op. cit., p. 68. 
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per acre from barley and peas in the Washington Palouse area has bee, 
estimated, respectively, at 36 per cent and 59 per cent of net income fron 
wheat.*” 

The final area considered is known historically as the Soft Red Winte 
area. However, Hard Red Winter now predominates in Missouri anj 
Illinois, and Michigan has shifted sharply to White wheat in the last 9 

ears. 
f Again, we have little to go on in this area. Winklemann” reported fo, 
southeastern Nebraska an estimate of supply elasticity of 1.15 in the 
range of $2.00-$1.20 per bushel for wheat. Bowlen,’® however, Proposed 
0.32 for eastern Kansas. Some number between these two estimates ma 
be appropriate for areas similar to those parts of Nebraska and Kansas 
where about one-fifth of the cropland is in wheat. 

Further east, information was obtained from a sample of Ohio pro. 
ducers in 1956 on fertilizer practices under widely different alternative 
prices for wheat, $2.50 and $1.25 per bushel.?° Only 22 per cent of pro. 
ducers questioned indicated they would increase their fertilizer applica. 
tion if the wheat price rose to $2.50 from an expected $1.80. Only 12 per 
cent indicated they would decrease their fertilizer application if the price 
fell to $1.20 from an expected $1.80. 

In response to a question on changes in acreage seeded to wheat in 
response to the changes in the price expectation given above, 71 per cent 
of the Ohio producers indicated they would plant the same acreage of 
wheat at all three prices. Twenty-two per cent would decrease acreage in 
response to price decreases and 13 per cent would increase acreage in 
response to price increases. 

These data do not offer much support to the notion that moderate 
changes in price, say downward to somewhere around the present world 
price, or around 60 per cent of parity as calculated today, would induce 
a shift from wheat which would make much of a difference in our supply- 
demand balance. In my opinion, the indicated response is about what 
should be expected for several reasons. 

First, wheat in much of this area is grown largely because of com 
plementary or supplementary relationships with other crops. These in- 
clude providing bedding for livestock, cover crops for legumes, income in 


Ibid., p. 68. 
* Ibid., p. 41. 
*B. J. Bowlen, “The Wheat Supply Function,” Journal of Farm Economics, 
December, 1955, p. 1185. 
*M. G. Smith, F. B. McCormick and R. J. McCoy, An Analysis of Ohio Wheat 
Growers’ Views and Responses in 1956 to Federal Agricultural Policies, Ohio State 
University, Department of Agricultural Economics and Rural Sociology Mimeographed 
Bulletin A.E. 270, 1956, p. 9. 
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, season when other crops require cash outlays, and spread of the work- 
ad. Also, wheat is an extremely favorable crop to produce in combina- 
tion with nontarm employment. I am told by a knowledgeable Michigan 
man that many of their wheat producers would stay in business at very 
low prices, because wheat fits so well with off-farm work. 

Certainly it is too early for conclusions, so again I propose a hypothesis. 
The short-run wheat supply function in the humid area producing White, 
Soft Red Winter and Hard Red Winter wheat is quite inelastic, but not 
so inelastic as in the other major producing areas. Whether it is near 
the .1 to .2 suggested (not estimated) for all wheat by Cochrane” or not, 
in my judgment it is well below the .93 estimated by Nerlove.*? What- 
ever it is, for Soft Red Winter or all wheat, I doubt if it makes much 
difference, because significant adjustments, if such are made, will be in 
response to many factors, and are not likely to be made chiefly in re- 
sponse to reductions in the price of wheat. 


Long-Run Supply Reponse 


In the concept of supply response we consider the actions of pro- 
ducers, as prices and many other factors change over a long series of 
years, This is the realistic area in which to discuss adjustment of wheat 
production to levels which can be consumed and exported, say 10 years 
fom now. There are three major questions considered here, all in terms 
oly of response to lower wheat prices, since higher wheat prices do not 
appear to be of much pertinence today in the United States or in Canada. 

1, What kind of technological response would lower prices generate? 
What shifts might occur in the short-run supply functions through which, 
with a fairly constant demand, the response path would be drawn? 
Would lower prices and expected lower incomes stop or seriously impede 
adoption of cost-reducing innovations? 

2. Closely related to this matter is the question of changes which 
would occur in farm size in specialized wheat producing areas. If tech- 
nological changes, cost-reducing by definition, were also largely capital- 
using, a considerable long-run shift in size of farm could be generated by 
lower prices. Lower prices might influence who produced the wheat to a 
greater extent than they would affect the amount produced. 

3, Finally, it is largely academic to discuss price changes for wheat 
without discussing also the effect on prices of substitute crops. If the 
price for corn and other feed grains is responsive to the actual or potential 
influx of wheat into feed uses, the prospective change in relative prices 
between wheat and feed grains is small. 


"Op. cit., p. 1164. 
"Op. cit., p. 505. 
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The first two questions, the nature of technological change during the 
period of reduced prices and the extent of farm consolidation, are Closely 
related. History does not support the view that there are technologica| 
innovations waiting to be adopted in wheat production which woul 
lower costs considerably without requiring a great deal more capital in 
some form. Opinions vary on the speed with which wheat yields are 
increasing. Bonnen** suggests 2 per cent annually for the next 10 years 
but higher “guesses” are also current. Unless the output of new, yield. 
increasing varieties, adoptable at low cost, is increasing rapidly, most of 
the increase must be due to other elements, such as increased use of 
fertilizer and improved tillage. 

I recently asked agronomists engaged in wheat research in the 2 
leading wheat states for estimates of the output contribution of new 
varieties adopted in their states, 1924-54. To my surprise, the result was 
that new varieties alone, when weighted by the acreages planted to the 
various varieties in each period, other factors constant, increased 1954 
wheat production by about 12 per cent over 1924. The same agronomists 
estimated that tillage improvements in the same period, chiefly the per. 
fecting of fallow methods and better timing of operations, resulted in 
1954 output which was 19 per cent above that expected under 1924 con- 
ditions. The two together added about 30 per cent to output, according 
to these agronomists. While there is some evidence of concentration of 
new, yield-increasing varieties in the last 10 years as crop-breeding efforts 
have matured, there was a fairly steady flow of new varieties in earlier 
years. I seriously doubt that varietal improvement will be a source of 
considerable yield increase in the next 10 years. 

Rather, I propose the thesis that the major cost reducers and output 
increasers in wheat in the period just ahead are capital-using technol. 
ogies, and that low prices in the 1960's would not seriously impede adop- 
tion of the technologies. Lower wheat prices and assurance that they 
would continue for a long period would eventually encourage out-migra- 
tion of producers who could not adopt the technology required to pro- 
duce at a cost below the expected price. If capital were available to re- 
maining producers, either as credit or as existing excess capacity, farm 
consolidation and realization of scale economies inherent in technologies 
now known but held back by the nature of farm organization and other 
institutional factors, would be accelerated. 

Ignore, for now, the question of the desirability of these farm consdli- 
dations. The important question here is the output response of farm firms 
in major areas, especially the area producing Hard Red Winter and Hard 
Red Spring wheat. If output increases and cost reductions achieved, say 


* Op. cit., p. 149. 
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in 10-15 years, through consolidation and increased mechanization, were 
very minor, SO that the successive supply functions were only slightly to 
the right of the benchmark supply function, output might be reduced 
dightly in response to a given price decrease over time. If, however, as I 
suspect, there are large economies to be realized through farm consoli- 
dation and the adoption of large-scale equipment not only in the spe- 
alized areas, but also in wide fringe areas where farms are historically 
small, the short-run supply function would shift a considerable distance. 
Costs per acre or per bushel having been reduced, producers would then 
roduce as much or more than at present even though prices were re- 
duced sharply. These possibilities were pointed out for the Corn Belt in a 
paper last year by Heady,” and are at least as important in much of the 
wheat area. The big question mark is the speed with which the changes 
might occur. 

But we have not considered the third and perhaps the most important 
point, the possibility that the change in relative prices of wheat and 
alternative crops would be small or nonexistent, because the prices of 
other crops would fall also. There are good indications that the price of 
wheat can fall somewhat from recent levels without affecting the prices 
of feed grains. But this cannot go on indefinitely, especially with the 
present supply conditions in feed grain. Foote** once estimated that a 
| per cent addition to the supply of feed concentrates would result in 
about a 2.5 per cent decline in the price of corn. At present each 100 
million bushels of wheat fed or available for feeding annually adds about 
2 per cent to the supply of feed concentrates. If only 100 million bushels 
of wheat were available each year, the effect on the price of corn would 
be minor. If, however, as appears to be the prospect, large stocks and 
large current supplies were available at such prices, it is difficult to see 
how the effect on feed grain prices could fail to be much greater. This 
would tend to remove the incentive to shift away from wheat, even in the 
areas where the shift is most feasible. 

Finally, I do not wish to leave the impression that I judge the wheat 
supply totally unresponsive to downward price movements. But we have 
neither historic experience nor present evidence to confirm the notion 
that wheat producers would, in the short run, reduce plantings signifi- 
cantly in response to relative price reductions of the nature of one-third 
fom the present, nor do we have much reason to hope that a little longer 
tun will rescue us. 


“Earl O. Heady, “Progress in Adjusting Agriculture to Economic Change,” Jour- 
nal of Farm Economics, December, 1957, p. 1344. 

*R. J. Foote, Statistical Analyses Relating to the Feed-Livestock Economy, USDA 
Technical Bulletin 1070, 1954, p. 8. 
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DISCUSSION: THE RESPONSE OF WHEAT PRODUCTION 19 
PRICE WITH EMPHASIS ON TECHNOLOGICAL CHANGE 


J. C. Gitson 


University of Manitoba 


As Schnittker suggests, there is an uncomfortably wide divergence of 
opinion on the nature of the response of wheat production to price, 
Agricultural economists have repeatedly attempted, without too much 
success, to reconcile the classical theory of the firm with the empirical 
investigation of the wheat supply function. Thus far it would seem that 
we have not had a major “breakthrough” in this area of research. Does 
this mean that we have to admit to an empty economic box? Not quite, 
A peek into the box reveals a controversial assortment of statistical wheat 
supply functions. 

In spite of persistent frustrations, I agree with Schnittker that we can. 
not afford to abandon work on the wheat supply function—the need is far 
too important. Furthermore, if economists fail to lead the way, farm 
organizations and politicians will implicitly predict the wheat supply 
function for policy purposes. Some farm leaders with whom I have dis- 
cussed this matter, have suggested for example, that if wheat prices con- 
tinue to fall, farmers will repeat their reaction of the 1930’s—they will 
produce more wheat than ever. It is not difficult to see the implications 
of this conclusion. 

Schnittker hits a vulnerable spot when he states that the assumptions 
for supply analysis are “running wild.” The ceterius paribus clause has 
severely restricted our movement into the world of reality. Technology, 
prices of competitive crops, weather and other relevant factors do not 
remain constant. The conventional assumptions of supply analysis have 
been useful simplifying devices but they have seriously hampered mean- 
ingful, empirical investigation. 

Schnittker proposes that the method of avoiding the difficulty of the 
ceterius paribus clause would be to divide the research into two broad 
areas: (1) the short-run planning period concerned with the “supply func- 
tion;” (2) the long-run situation concerned with the “response function.” 
In the case of the supply function Schnittker suggests that the conven- 
tional assumptions make sense. In the second case Schnittker would ap- 
parently abandon the ceterius paribus clause of the classical theoretical 
model. He would permit all the relevant factors to vary within his 

wheat response equation. 

I agree with the distinction made. Agricultural economists can make a 
worthwhile contribution towards the derivation of empirical estimates for 
the short-run wheat supply function. On the other hand, I wonder how 
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far we can can go in deriving reliable empirical estimates for Schnittker’s 
wheat response function of 1970? Technological changes in the next two 
decades will probably be running wild. I would doubt whether it is 
worthwhile to spend too much time in working on refinements of a long- 
run wheat response function. Far better if agricultural economists were 
to use their resources in keeping the short-run wheat supply function up 
to date. 

I do not propose to examine Schnittker’s treatment of the response of 
wheat production to price in the various regions of the United States. 
However, I would like to examine the likely nature of the wheat supply 
function in western Canada and the implications of technology in wheat 
production. 

Insofar as the wheat supply function in western Canada is concerned, 
the Allen v. Farnsworth controversy is a good example. Allen derived 
a backward sloping supply function for wheat in Saskatchewan, Farns- 
worth, using essentially the same series of acreage and price data, de- 
rived a positively sloping supply function. This illustrates the uncom- 
fortable position in which we find ouselves in supply function analysis. I 
am not prepared to adjudicate at this time on the Allen versus Farnsworth 
controversy. It would seem that many other variables in the equation, 
besides price and acreage, need to be considered before final judgment is 
passed, 

I would like to note some of the considerations needed in any meaning- 
ful investigation of the wheat supply function in western Canada. The 
following general equation will make explicit some of the factors that 
influence the response of wheat production to price. 

Aw = f (X, - - -- 

Aw is the wheat acreage 

X, price of wheat in some period prior to the planting of wheat 

X, light brown, dark brown, black earth and grey-wooded soil zones 
X; crop alternatives to wheat 

X, crop rotation requirements 

X; income of farmers in some prior year 

X; price of crops competitive to wheat 

X, government policy, e.g. marketing quotas 

Xs price and yield expectations 

X, technology; e.g. herbicides, pesticides, fertilizer, rust-resistant grain 
Xio ratio of fixed to variable operating costs 

X;, ratio of summerfallow to wheat acreage 

Many of the empirical investigations have failed to yield meaningful 
results because many of the variables of the above equation have been 
ignored. Allen’s supply function was essentially of the following form: 
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Aw = f (X,) 


Farnsworth expanded the equation, 
Aw =f (X;, X3, Xe) 


The tremendous scatter of the data around Allen’s and Farnsworth; 
supply functions may be explained by the neglect of other relevant fap, 
tors. For example, periodic outbreaks of a new strain of rust have caused 
producers to discount severely the profitability of wheat until plant sc. 
entists come to the rescue with a new, rust-resistant variety of wheat 
Then too, crop alternatives to wheat vary from one soil and climatic zone 
to another. A rise in the price of flax relative to wheat will cause pro- 
ducers in one area to shift out of wheat while in another area the wheat 
supply function is relatively inelastic. 

It is obvious that the “real” wheat supply function must involve a 
great number of variables. If we are to carry on meaningful research on 
the wheat supply function, we must be prepared to go beyond a mere 
deflation of a series of wheat prices. The laboratory for the supply fune. 
tion analyst is to be found in the matrix of variable events which form 
the decision-making environment of the wheat producer. 

I will conclude this discussion with one major hypothesis for the 
future: If wheat producers successfully adopt all of the current and po- 
tential production technologies, the wheat supply function will tend to 
become more elastic. Wheat producers will tend to be more responsive 
to price changes. 
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THE RESPONSE OF MILK PRODUCTION TO PRICE* 


Hartow W. HALvorson 
University of Wisconsin 


ECENT efforts of dairymen to obtain so-called “self-help” legisla- 

tion permitting marketing controls illustrates farmers’ increas- 
ing concern with the persistent increase in milk output and a recog- 
nition that higher price goals probably cannot be achieved without some 
control on supply. At the recent hearings of the Joint Economic Com- 
mittee on Policy for Commercial Agriculture, the questions having to do 
with farmers’ supply response to price were among those major ones left 
unanswered. The whole fabric of our past and present price support 
program cannot be adequately judged without clear-cut answers to many 
questions about the response of productioin to price. The points above 
illustrate and emphasize the need for well-founded conclusions in this 
area. 

The history of price analysis has shown a major preoccupation with de- 
mand analysis, and important successes have been achieved in the field 
of food demand analysis. It is my conviction that the analysis of food 
demand is among the less difficult areas of demand, but of course, this is 
not an attempt to discount the impressive analytical and methodological 
achievements which have been made, for they have been substantial. 
However, the problems become increasingly difficult once attention is 
focused on demand for such things as the semidurables. Here the dy- 
namics of demand will be much more of a problem, for among other 
things, the role of expectations and the nature of the market structures 
and pricing policies require formulation of much more complex models 
than in the area of food demand. 

In the case of producer response, the role of expectations along with 
lags in response have posed difficulties for analysis which have not yet 
been completely overcome, although important strides have recently been 
made by Nerlove.1 We have been able to obtain quite satisfactory re- 
sults in food demand studies with highly aggregative data on the assum- 
tion that consumers react pretty much in the same ways throughout the 


* Computations and analysis in this paper received financial support under NCM- 
11, subproject 4, Dairy Price and Income Policy. 

“Mare Nerlove, “Estimates of the Elasticities of Supply of Selected Agricultural 
Commodities,” Journal of Farm Economics, May, 1956, pp. 496-509. 

Mare Nerlove, “Distributed Lags and Estimation of Long-Run Supply and De- 
mand Elasticities: Theoretical Considerations,” Journal of Farm Economics, May, 
1958, pp. 301-311. 

Mare Nerlove and William Addison, “Statistical Estimation of Long-Run Elastici- 
ties of Supply and Demand,” manuscript submitted for publication in Journal of 
Farm Economics, 1958. 
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United States. But this degree of aggregation in the analysis of farme; 
producer response poses many methodological problems because the 
alternatives to resource use are highly variable throughout the coun 
and national data will obscure many of these relationships. Then too, the 
fact that the farm is both home and place of business may make some 
patterns of response to economic incentives difficult to explain purely in 
terms of firm theory. Specification of the time dimensions of analysis also 
has often been ignored. Or an implicit assumption of an annual planning 
period often has been made simply because this is the way many data 
come to us, although there is no certainty this is the relevant period for 
important problems. Thus, convincing answers to questions of producer 
response to price are likely to be somewhat harder to come by than an- 
swers to similar questions in the field of food demand. 

Attempts have been made in recent literature” to distinguish between 
supply elasticity and the elasticity of producers’ response wherein the 
former represented the static situation in which the state of the arts was 
held constant, while the latter allowed the arts, as well as some other 
things, to change. The response relationship may thus, to some extent, 
attribute to price the result of those factors undergoing change which 
are not included in the model. Thus the output response relationship is 
essentially an inadequately specified model and, as such, has been termed 
a “mongrel” relationship. 

In any practical situation, of course, the problem is not the choice of 
either the former or the latter, because we are inevitably forced to derive 
response relations in most time series work simply by virtue of the fact 
that a model including all relevant variables probably could not be 
solved with the data at hand. The real issue is more nearly whether the 
model which is used is reasonably adequate. Assuming that we had ade- 
quate measures of changes in the state of the arts, I think most of us 
would prefer to incorporate these in our models, whether they be for 
predictive purposes or simply to describe better the structural relation- 
ships. To say that the response to a price increase ceteris paribus (a 
supply response) is different than the response to a price increase when 
costs also increase by some unspecified amount (an output response) and 
to suggest that the latter model is superior seems unacceptable so long as 
the supply response estimate is derived from a model which included 
costs in a logical formulation. But this is quite a different matter than the 
alleged failure of economists to give adequate consideration to the role 
of technology in accounting for observed output responses. 

The approaches used to derive estimates of the influence of price on 


*W. W. Cochrane, “Conceptualizing the Supply Relation in Agriculture,” Journal 
of Farm Economics, December, 1955, pp. 1161-1176. 
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roduction have been mainly along two routes. These differ more by the 

e of data used and the statistical techniques applied, and recently, 
less by important differences in the models used. The methods of fitting 
models into the highly aggregative time series studies, until recently, have 
relied mainly on traditional regression techniques. Estimates based on 
individual firm data, either real or hypothesized, have evolved from anal- 
ysis of farm business records through budgeting techniques to the current 
rage of linear programming. Significant methodological advances along 
both routes give promise of a much improved understanding of the 
nature of output responses. 

Technological change can be built into linear programming formu- 
lations by appropriate changes in the coefficients. Built-in lags in re- 
sponse do not seem to be incorporated yet in any programming models 
| am familiar with, but they may come later. A serious program- 
ming difficulty at present is that of incorporating uncertainty or proba- 
bility distributions of expectations, but some work is underway in 
this area. As has been recently shown,’ it is possible to conceptualize an 
aggregative supply function through combining results of individual 
programs which are representative of the various kinds of firms (assum- 
ing that all resource restrictions, availability situations and input-output 
coefficients are adequately specified), but the aggregation problem still 
involves many unanswered questions. 

Some recent work in the traditional demand-supply area (which formu- 
lates models incorporating expectations and/or lagged response) promises 
to set a new direction to supply response work. Here, too, there are many 
difficulties and additional work may qualify the “promising results” of 
early trials with relatively simple models. In the following discussion of 
statistical results, I draw upon illustrations of both approaches (mainly 
by others) to indicate some useful results in understanding producer 
response in milk production. 

Without recounting in detail the previous work on the supply elasticity 
for milk, one cannot help but be impressed with the amount of research 
which has been devoted to this subject and the number of published 
works in which milk has been used to illustrate the major points being 
made, Among these are the early work of Ezekiel and Cassels,* followed 
by the book Interregional Competition in Agriculture’ in which milk 


*Arvid C. Knudtson and W. W. Cochrane, “A Supply Function for Flax at the 
Firm Level,” Journal of Farm Economics, February, 1958, pp. 117-23. 

*John M. Cassels, “The Nature of Statistical Supply Curves,” Journal of Farm 
Economics, April, 1933, pp. 378-87. 

John M. Cassels and Wilfred Malenbaum, “Doubts About Statistical Supply 
Analysis,” Journal of Farm Economics, May, 1938, pp. 448-61. 

*R. L. Mighell and J. D. Black, Interregional Competition in Agriculture, with 
Special Reference to Dairy Farming in the Lake States and New England, Cam- 
bridge: Harvard University Press, 1951, pp. 251-55. 
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was the focal point of the study and derivation of supply response esti. 
mates played a key role. 

Cassels called attention to the family of short-run supply curves which 
result from lengthening the period of adjustment, to the nonreversibility 
of the relations, and (in an article with Malenbaum in which correlation 
methods were studied closely) to the importance of including all the 
relevant variables in the analysis if meaningful results are to be obtained, 
These articles still stand as significant contributions to the literature on 
supply response and the results tend to suggest elasticities for milk of a 
low magnitude. 

The Interregional studies of the late 1930's relied heavily upon the 
technique of budgeting supplemented with well-informed judgments 
about the characteristics of the particular areas being studied. Within a 
framework of certain well-defined assumptions, estimates of probable 
supply 10 years later were derived for each of these areas. When these 
were combined for New England and the Lake states, the supply elastic. 
ity for this period turned out to be about .35. The complexity and magni- 
tude of the task along with the difficulties of dealing with several w- 
answered questions have mitigated against extensive use of this method 
for regular predictive purposes. 

More recent efforts using real or realistic hypothetical data for the 
firm have involved the use of linear programming. Many of the limita- 
tions to budgeting apply with equal force here, but programming has 
many advantages too, not the least of which is precise specification of the 
model and alternative processes available. 

Among the most recent and interesting efforts using this technique 
are Faris and McPherson’s applications to North Carolina dairy farms.’ 
Under the conditions specified, it was possible to map the effects of 
changes in price and cost for certain items to portray the range within 
which optimum enterprise combinations would not change. They con- 
cluded, “The limits within which the price of milk and labor can vary 
before optimum enterprise combinations change are quite large on the 
small and medium-size farms. This production stability in the face of 
considerable factor and price change decreases with an increase in farm 
size.” At least two conclusions are implied by this: first, milk production 
is price inelastic and, second, it is getting less inelastic if we take account 
of the trend toward larger sized units. 


*J. E. Faris and W. W. McPherson, “Application of Linear Programming in an 
Analysis of Economic Changes in Farming,” The Review of Economics and Statistics, 
November, 1957, pp. 421-34. ; 

W. W. McPherson and J. E. Faris, “ “Price Mapping’ of Optimum Changes in 
Enterprises,” Journal of Farm Economics, November, 1958, pp. 821-834. 
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From this it is a short step to derive the response relation for the firm, 
not only for the given product whose price is changing, but also for the 
other products of the firm whose output is changed. At present, however, 
we are still a long way from making the transition to an aggregative 
supply relation—or response relation from this technique. But the im- 
pressive growth of programming in the short span of about 10 years, by 
simple extrapolation, promises much for the future. It is not difficult to 
visualize the possibility of combining improved programming techniques 
with other work on simulated models to generate aggregative response 
results which can be expected under various combinations of market, 
technological and stochastic processes. The rapid advance in computer 
speed and capacity should make this a reasonable possibility in the fore- 
seeable future. 

At the aggregative level, probably the most recent published result 
of an attempt to derive a milk supply function based on time series data 
is that of Cochrane in his Farm Prices—Myth and Reality.’ Here quarterly 
estimates of milk production are related to prices (average of current and 
lagged one quarter), feed costs, cow numbers and production per cow. 
For the period 1947-56, Cochrane concludes the supply elasticity to be in 
the neighborhood of .03, but not statistically significant. Considering the 
short period of adjustment allowed, this low value is not surprising al- 
though slightly lower than those derived in some earlier work of mine® 
developed on slightly different lines and using different data. 

Recent work by Nerlove® using the idea of distributed lags in an ex- 
pectation model applied to cotton, wheat and corn, and a forthcoming 
article on vegetables, using a lagged response formulation with “promis- 
ing results” stimulated me to further work on milk. This procedure of 
distributing the lag in response enables one to derive estimates of “short- 
run” and “long-run” elasticities, although the specific time content of the 
“long-run” elasticity may not be fixed in advance. 

Following the Nerlove formulation, farmers’ planned long-run output 
of milk is q assuming other prices are held constant. If farmer output 
adjustment decisions are based on last year’s price and T is a trend factor 
representing an aggregation of forces influencing planned output, for 
example, growth of technology, the simplest form of supply equation 
might be 

= at + cT (1) 


"W. W. Cochrane, Farm Prices—Myth and Reality, Minneapolis: University of 
Minnesota Press, 1958, pp. 181-82. 

*Harlow W. Halvorson, “The Supply Elasticity for Milk in the Short Run,” 
Journal of Farm Economics, December, 1955, pp. 1186-97. 

* See footnote 2. 
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To bring our price variable into a form which has removed the swings in 
the general level of prices received by farmers, we deflate by the Index 
of Prices Received by Farmers. Our equation representing the extent of 
adjustment of current output, q:, from that of a year ago then would be 


qt — Qt-1 = ¥ (Qt — Qe-1) (2) 
Where y, the coefficient of adjustment, represents the extent to which 


farmers adjust in the direction of planned output the first year, 
Substitution of (1) in (2) gives our estimating equation (3) 


qt = ya + + (1 — qe-a + yeT (8) 


When this is fitted, the “long-run” supply elasticity can be estimated 
from the coefficients of (3), while the “short-run” elasticity is derived from 
the coefficient of P,-, (or is given directly by this coefficient if the data 
are in logarithmic form). 

Obviously this supply equation (1) is excessively simple. Many impor- 
tant variables have been neglected. In order to show the effect of step- 
wise expansion of the model on the elasticity coefficients, additional 
variables including hay supplies, concentrate supplies, beef prices and 
hog prices were successively introduced into it and these results are pre- 
sented below. 

In this formulation the difference between the short-run and long-run 
elasticities is a function of the size of y, the coefficient of adjustment. 
The smaller the coefficient, the more elastic the long-run supply relative 
to that for the short run. Furthermore the absolute size of is of some in- 
terest since variation in it through time should reflect the changing con- 
posite influence of such things as relative price certainty, flexibility of the 
firm to make adjustments, etc. In addition, logical stepwise expansion of 
the supply equation will result in modification of our estimates of y, anda 
part of this change can be considered as reflecting specification bias or 
failure to include all relevant variables. 

In order to examine some of these elements, data for the two periods 
1927-1957 and 1941-1957 were fitted in identical fashion. The results are 
presented in Tables 1 and 2. The first line of results in each table ignores 
the issue of long-run adjustment and assumes all adjustment occurs with 
the given lag of one year. Each of successive models below it takes into 
account the adjustment toward some planned output over a longer period 
of time, reflected by the size of the coefficient of adjustment. 

Several interesting points may be illustrated by examining these two 
tables. For the period 1927-57 (Table 1), equation 1.4 based on milk prices, 
time, milk production the previous year, hay supplies and concentrate 
supplies gives a satisfactory fit (R? of .967), and the coefficients are of 
logical sign with all but concentrate supplies being at least twice its 
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gandard error. The short-run elasticity is .157, which may be compared 
with the value of .18 assuming complete adjustment within one year. 
After taking account of the coefficient of adjustment, however, the long- 
run supply elasticity turns out to be .398, or substantially higher than 
that for the short run, and somewhat higher than many of us might have 
believed. 

The successive coefficients of adjustment increase rapidly as additional 
variables are included in the model. To me this is an indication that the 
simpler models may greatly underestimate the proportion of adjustment 
which occurs in the first year and consequently suggests higher long-run 
elasticities than are truly the case. Thus it seems inevitable that some 
caution must be exercised in interpreting results using this approach. 

I should like to emphasize that this is not intended as a criticism of 
the approach, for any method improperly used may be misleading. In 
addition, I would like to note that Nerlove has called attention to the 
possibility that the coefficients derived by him may be susceptible to 
specification biases of the type described and has suggested that further 
study of this problem is necessary. 

Data for the period 1941-1957 were subjected to analysis similar to 
that for the entire period. It was argued that this was a period of much 
less uncertainty with regard to price expectations and substantially in- 
creased growth in technology. Thus separate consideration of these 
models for 1941-1957 was undertaken because of special interest in the 
period, and also to determine whether important differences existed be- 
tween it and the overall results. In the eight-variable analysis only nine 
degrees of freedom remain, so the results must be interpreted with cau- 
tion. Separate consideration of 1927-1940 was not undertaken because of 
the even more limited amount of data and the preponderance of depres- 
sion data. The war years were included based on the personal judgment 
that the allocation of dairy farm resources was not seriously impaired dur- 
ing this period and special efforts were made to minimize the impact of 
retail price controls and rollbacks on farm income. 

Although the general pattern of results is similar, comparison of results 
for 1941-1957 with the longer period 1927-1957 is suggestive on several 
points and raises questions on several others. Ignoring equations 2.5 and 
2.6 for the moment, the coefficients of adjustment and both the short- and 
long-run elasticities are substantially higher for 1941-57 than for the over- 
all period, 1927-57. Equation 2.4, comparable with model 1.4 mentioned 
earlier, gives short- and long-run supply elasticities of .286 and .526 com- 
pared with .157 and .398 for the longer period. This suggests, of course, 
that recent milk production is substantially more price responsive than 
it was prewar. The higher coefficient of adjustment is consistent with the 
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hypothesis of a greater certainty of price expectations in the war and 
postwar period. 

In equation 2.5, the introduction of beef prices in the model brings 
about some substantial changes in results although it improves the fit 
considerably, raising R* from .91 to near .95. Apparently beef prices 
(deflated) are closely enough related to changes in milk production dur. 
ing this period to reduce the coefficient of milk production in the previous 
year to a negative and nonsignificant value. This results in a coefficient of 
adjustment which is greater than 1.0 which doesn’t make sense. The 
coefficient of milk price is greatly reduced from equation 2.4, although 
both it and the estimate of short-run supply elasticity are still greater 
than for the period 1927-57. The coefficient of the new variable, beef 
price, is both significant and sensible since farmers tend to cull their 
herds more heavily when beef prices are favorable and this should 
temporarily reduce milk output. But it is probable that in this latter 
period problems of multicollinearity are becoming significant for the 
larger equations. 

A further item of some significance is the relatively greater size of the 
coefficients for hay and concentrate supplies in the 1941-57 period. This 
is consistent with the general trend toward reduction of cow numbers and 
heavier rates of feeding of the remaining cows resulting in increased 
production per cow and greater total production. The efficiency of feed 
conversion of dairy cows, of course, has also increased. Research results 
presented at the June 1958 meetings of the American Dairy Science As- 
sociation indicate that at North Carolina,’° on the contemporary com- 
parison method of analysis, artificially sired progeny produced 15.7 
more pounds of fat and 366.0 pounds of milk, with no significant differ- 
ence among the dams of the two groups. It was noted that daughter-dam 
comparisons showed no differences, but this was thought to be due to 
selection bias. At the same time the Wisconsin station" reported that 
Holstein artificials, on the contemporary comparison basis, showed gains 
of 10, 13 and 1 pound of butterfat and 255, 173 and 49 pounds of milk 
when classified by herds of initial low, medium and high herd butterfat 
average. Thus some of the effects of technology show up in the hay and 
concentrate coefficients. 


*W. L. Tucker and B. R. Farthing, “Genetic Improvement of Dairy Cattle 
Attributable to Sires Used in Artificial Insemination in North Carolina,” University 
of North Carolina, paper presented at American Dairy Science Association Meetings, 
1958. 

4 N, J. Guderyon, E. L. Corley and J. W. Duckwall, “Performance of Artificially 
Sired Daughters and Their Contemporary Naturally Sired Herd Mates in Stratified 
Levels of Herd Production,” University of Wisconsin, paper presented at American 
Dairy Science association meetings, 1958. 
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The coefficients for time in the 1941-57 period in equations 2.5 and 2.6 
appear to be involved in the multicollinearity problem previously men- 
tioned and the fact that they are larger than for the longer period may 
not be significant. However they are consistently positive tending toward 
300 million pounds of milk per year. In this formulation, the full effects of 
technology are perhaps hopelessly embedded in the coefficients for time, 
hay and grain and concentrates. 

An attempt was made to determine whether the response relations 
were significantly different for years in which relative milk prices were 
rising from years when they were falling. There has been speculation 
over the years that milk production responses were different in these two 
situations. This analysis attempts to shed some light on this point. 

In order to arrive at estimates for these two situations the data were 
classified by periods of rising and falling relative milk prices. In no case 
was a period of less than four years included. The results of this analysis 
are included in Table 3. 

The response to price is not different by a statistically significant 
amount between periods of rising and falling milk prices. However, the 
milk price coefficients do tend to be higher during periods of declining 
prices than for periods of rising prices. The result is that the short-run 
elasticities appear to be higher during periods of falling prices than dur- 
ing periods of rising prices. This seems to be inconsistent with most 
hypotheses previously postulated for the nature of the kink in the milk 
supply relationship. Obviously further work will be necessary to test the 
correctness of this indication. Again it should be emphasized that these 
results are not statistically significant, so the existence of a kink remains 
in doubt, as well as its probable angle or direction. 


Conclusions 


Despite the probable relatively large measurement errors which 
are among the variance components of milk production and the other 
variables used in this analysis, it has been possible to derive a reasonably 
adequate estimate of the supply relation for milk production on a national 
aggregate basis. In most equations most of the coefficients appear to be 
sensible from the standpoint of sign and general magnitude and are for 
the most part at acceptable levels of statistical significance. 

The supply elasticity of milk production in the short sun of a year 
appears to have been in the range of .15 to .80 with strong indications 
that it has increased in recent years and is now in the upper part of this 
range. Estimates of longer-run elasticity indicate it to be in the range of 
35 to .5 with indications that it too is near the upper end of his range. 
Changes in the coefficients of adjustment, indicating a tendency toward 
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eater production response to price in the short run in recent years 
imply relatively smaller increases in longer-run elasticities, or perhaps, 
conversely, that the long run is not quite so long as it used to be. 

The impact of technology, working through the hay, grain and con- 
centrate and time coefficients indicates rather substantial increases, par- 
ticularly in the first two, in recent years. 

There is some indication that there may be a slight kink in the milk 
supply curve but surprisingly the results suggest a kink in the opposite 
direction from that originally suspected. 

Among other things not answered are questions dealing with regional 
differences in response. Such differences will probably be substantial. One 
of the major difficulties is that of getting data in a form suitable for 
analysis. 


DISCUSSION: THE RESPONSE OF MILK PRODUCTION TO PRICE 


Joun R. Kinc 
Doane Agricultural Service, Inc. 


Halvorson’s paper deals with possible answers to questions that are 
badly needed by those formulating agricultural policy. It is a well-docu- 
mented paper and indicates the knowledge and vision of the author. For 
those in the dairy industry, it should be gratifying to know that their 
problems are not going unheeded. 

We are all aware of the short-run inelasticity of demand inherent in 
most agricultural food products and the resulting wide price swings 
accompanying changes in production. Regretfully, our empirical work 
does not reflect the distinction which is usual even in static economic 
theory, between short-run and long-run influences. Halvorson seeks an 
answer to the question: “How will milk production respond to price 
changes in both the short-run and long-run?” He has not used traditional 
regression analyses, but has formulated his model to yield simultaneous 
measurements of supply elasticity in both short tun and long run. Any 
attempt to rank factors affecting milk production response should be 
predicted upon a clear understanding of the supply elasticity and its 
implications. 

Halvorson is very much aware of the technological advancement made 
by dairy producers since 1940. Those of us close to the operating level 
of agriculture will perceive the depth of his insight. Knowledge of this 
type is fundamental for really probing research. Because of this aware- 
ness, he chose to examine the data for the 1927-57 period, and also 
analyze the problem for the 1941-57 period. In this latter study, he in- 
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cluded the war years, for he did not believe that the data was unduly 
distorted. I believe this is a sound conclusion. 

Halvorson points out that much time and energy has been expended 
in researching the demand elasticities for food products. Elmer Working’ 
Demand For Meat" is a thought leader in this field, for Working foresaw 
differences in the short-run and long-run demand for meats. His attempts 
to isolate and measure these differences were not the last word; he did 
not claim them to be. However, he succeeded in bringing the problem 
into clear focus and implanting ideas in the minds of other researchers, 
There is a striking similarity between Working’s “dynamic” demand 
problem and the “dynamic” supply response envisioned by Halvorson, 
I cannot fully agree that it is more difficult to determine dynamic supply 
responses than dynamic demand responses. That there has been more 
effort expended upon the elasticity of demand than upon supply elasticity 
is true. This may be the basic reason why it appears that isolation of 
supply response is the more difficult at this time. 

The principle that as many relevant factors as possible should be in- 
cluded in the model was followed by Halvorson for he sought to avoid 
specification error. He believes that supply relations are more nearly valid 
than response relations. 

There are significant conclusions drawn from the analysis: (1) The 
supply elasticity of milk production in the short run appears to have 
been in the range of .15 to .30. Estimates of longer-run elasticity indicate 
it to be in the range of .35 to .50. (2) Producer response is occurring at a 
more rapid rate in recent years, so that long-run adjustments are not as 
long as they used to be. These findings should be of value, if utilized by 
those responsible for determining agricultural policy. 


*Elmer J. Working, The Demand for Meat, Chicago: University of Chicago 
Press, 1954. 
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RESPONSE OF THE FARM PRODUCTION UNIT AS A 
WHOLE TO PRICES 


J. Rosert TompxIN® 
Agricultural Research Service, USDA 


HE LAW OF SUPPLY tells us that as the price of a product is 
a producers offer more of that product for sale. My purpose 
here is to discuss to what extent farmers do this—what production ad- 
justments they make, or can make, in response to price changes. This 
can be done in two ways: (1) setting forth theoretically the changes the 
operator must make, under given conditions, to maximize profits, and 
(2) reporting the adjustments an observed group of farmers actually made 
under changing price relationships. 

Many different considerations influence organizational adjustments 
made by farmers, but this discussion is limited to allocation responses to 
changes in prices of products and production factors. 

This paper is divided into four areas of treatment: (1) recognition of 
the challenge of science in agriculture and the part it plays in production 
adjustment; (2) farmers’ use of theoretical considerations involved in 
production adjustments; (3) description of a sample group of farms and 
actual aggregative adjustments on these farms; and (4) positive and 
normative adjustments on an individual “typical” farm, linear programs. 


Science and Farm Adjustment 


Scientific and technological advance in agriculture has been tremen- 
dous, particularly during the last three decades. Higher yielding and 
disease-resistant varieties of plants, antibiotics and hormones in feed, 
tractors and in-the-field harvesting machines, pest and disease controls, 
artificial insemination, and many other innovations have lessened physical 
labor and increased output per unit of input for farmers. Because of 
scientific progress both rural and urban living standards have attained 
a high level. 

The scientific progress has also brought with it certain kinds of difficul- 
ties for farm operators. Interfarm disparities have tended to increase, and 
many marginal managers, as well as many operators who controlled too 
few resources, were forced to leave agriculture. No doubt society gained 
by the resultant increase in economic efficiency, but individual hardships 
were many. Decision-making becomes more complex in the farm firm as 
more alternative courses of action become available to the operator and 


* The author wishes to express particular appreciation to R. H. Baker, Ohio State 
University, and to Jerry A. Sharples, Farm Economics Research Division, Agricultural 
Research Service, USDA, for their aid in the preparation of this paper. 
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as technological uncertainty joins the other uncertainties with which he js 
confronted. 

Scientific change has occurred also in nonagricultural industries and in 
the homes of consumers of farm products as well. Education and research 
have altered job distributions, patterns of living, specialization, diets, and 
even family structures. Merchandising, packaging, and distribution 
methods have been shifted. Thus society makes constant demands on 
agricultural producers, via the pricing system, to provide different 
products in differing quantities at different times. 

Farmers are thus faced with problems of adjustment in meeting these 
consumer requests. They must reorganize according to new product- 
product, factor-factor, and factor-product relationships. They must not 
only interpret correctly society’s present and future wishes, but they must 
also reallocate their productive resources in a way that will equate the 
marginal productivities of many resource elements, some of which are 
themselves new to the operators. Price and yield uncertainties are joined 
by technological and human uncertainties. The problem is further in- 
tensified by the fact that most farm-raised commodities are characterized 
by an inelastic demand. Therefore, small changes in total production are 
accompanied by correspondingly larger inverse changes in price. These 
decisions must be made under conditions of imperfect knowledge as to 
the actions of other producers. 

This, then, is the situation in which farmers must plan their optimum 
organizations for the coming production period. 


Farmers’ Use of Theoretical Considerations in Production Adjustment 


Economic theorists have developed a set of maximizing principles 
which optimize the allocation of productive resources within the firm, 
between firms, and between industries or segments of the entire economy. 

Most operators are aware of, and use in varying degree, the concepts 
of substitution, opportunity cost, and nonproportional output. Many farm- 
ers combine their enterprises according to supplemental, complemental, 
and competitive relationships. A small proportion of the operators I have 
contacted know something about simple marginal concepts and realize 
that inputs should not exceed equality of marginal costs and marginal 
revenue. A larger number are inclined to make decisions based on average 
rather than marginal values. To many farmers understanding of scale 
implications appears to be limited to the idea that a smaller farm is more 
limiting and that greater resource utilization and larger returns are more 
obtainable on a larger farm. 

Very few farm operators I have contacted, however, have any formal 
notion of marginal substitution or transformation rate ratios as resource 
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llocators. Extension economists would perform a real service to agri- 
culture if they could simplify and present to farmers in practical form, the 
three basic maximization principles as follows: 

1. Product-product relationships. With resources fixed in quantity, the mar- 

inal rate of substitution between products should be equal to the inverse 
ratio of the prices of the competing products. 

9, Factor-factor relationships. In the production of a given amount of prod- 
uct, the marginal rate of substitution between factors should be equal to 
the inverse ratio of the prices of the factors. 

3, Factor-product relationships. This simply combines 1 and 2 above to 
state: The proper combination of products and factors requires that the 
marginal rate of substitution of factors be the same as the marginal rate 
of substitution of the products. 

We know, of course, that farmers do not view these adjustment 
“suiders” in the same formal sense as professional economists. But the 
most competent operators employ “rules of thumb” that are frequently so 
close in net result that I wonder whether their rules are progeny or 
progenitors of existing economic principles. 


Aggregative Adjustments on an Observed Sample of Farms 


In January, 1956, the Ohio agricultural experiment station and the Farm 
Economics Research Division, Agricultural Research Service, USDA, in- 
itiated a study of operational adjustment alternatives on farms in west- 
central Ohio. This project was to run for four and possibly for five years. 
A nine-county area was selected as somewhat more representative of 
general corn belt farming than would be a sampling of the entire state.’ 

The topography of the sample area varies from nearly flat in some sec- 
tions to rolling in other parts. Soils are silt loams, clay loams, and some 
sandy loams. Rainfall averages about 38 inches per year. Some part-time 
farming exists but is usually restricted to smaller units than those used in 
our sample. Hog and general livestock farms predominate, although some 
dairy and a few cash grain farms also came into our random sample.’ 


*In 1954, Ohio had about 22 per cent of the commercial farms found in the four- 
state area of Ohio, Indiana, Illinois and Iowa; it produced 14 per cent of the corn, 
34 per cent of the wheat, and 21 per cent of the hay grown in these states. By com- 
—_. the selected project area comprises 10 per cent of Ohio’s agricultural acreage 

ut produces 18, 15.5, 15, and 11.5 per cent of the state’s output of corn, wheat, oats, 

and hay, respectively. About 26 per cent of the cropland is planted to corn as com- 
pared with 17 per cent for the entire state. These statistics were taken from the 1954 
Census of Agriculture, Bureau of the Census. 

*We isolated the 140-180 acre owner-operator farms in the area, numbered them, 
and drew 150 numbers randomly. We then visited these farms. After one visit we 
reduced our sample number to 35 typical farms. We revisited this subsample in 1956, 
and again in 1957 and 1958. The same procedure was followed on the 320-acre farms, 
starting a year later. At the present time, we have two complete years of data for the 
160-acre farms and one year for the 320-acre units. 
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Cow-calf, sheep, and poultry operations appeared on some farms as minor 
supplemental enterprises, and a few operators derived the major share of 
gross returns from fattening feeder cattle. Crop rotations on the live. 
stock farms varied from corn-small grain-meadow to corn-corn-small 
grain-meadow, depending on the intensity of hog production. 

The discussion to follow will deal only with 160-acre general livestock 
farms. Our data are too limited, as yet, on the 320-acre units. There are 
not enough cash grain farms to give reliable answers over a short period 
of observation. The only changes in organization we could detect on the 
dairy farms in 1957 as compared to 1956, were an increase in feed inven- 
tory, a reduction in corn acreage to allow an increase in hay and small 
grain, and a 30 per cent increase in fertilizer use. The number of cows 
per farm was the same in the two years. This lack of any important re- 
source adjustment was probably due to the contractual nature of the 
dairy enterprise, and the fact that the base price of milk increased only 
only about 10 cents per hundred-weight in 1957. 

During the period of study, no severe resource rationing was apparent 
on the livestock farms, with the exception of land. Very little additional 
land was available for rent. Seasonal labor only was hired. Short term 
credit was generally available at interest rates of 5 to 7 per cent. No 
significant change occurred during 1956 and 1957 in market prices of 
land, labor, or capital factors. 

Group production response to price in a given year (P) appears to de- 
pend upon one, or a combination, of two factors: (1) the price the opera- 
tors received for that particular product in year P minus 1 as compared 
with the price received in P minus 2, and (2) the price the operators 
expected to receive in year P. Price expectations for the major products 
were plotted, and a high standard deviation was found for all except 
corn and wheat. The loan program on these, of course, provides a type of 
forward pricing that apparently is reassuring to producers. 

Charts A, B, and C of Figures 1 and 2 show production levels of the 
sample farms for 1956 and 1957, together with the quarterly average 
prices received by Ohio farmers. The X axis represents the years, by 
quarters; the left Y axis is the price of the product, and the right Y axis 
is a measure of production units per farm. Production level is shown with 
no time lag with price and with a year time lag. In the case of hogs, 
a six-month lag is also shown, and for beef cattle a three and four year 
lag is included. 

Figure 1 shows that the acreage of corn increased noticeably with no 
apparent price stimulus. We attribute this increase to the rise in hog 
prices in 1957. Neither the production nor the price of oats shows any 
significant action. The two-acre-per-farm increase in wheat acreage was 
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FicurE 1, PRODUCTION RESPONSES OF SAMPLE FARMS TO GRAIN PRICE CHANGES 


caused by fuller utilization of wheat acreage allotments and operators’ 
expectations for a 1957 price somewhat higher than the actual price in 
1956. I might add that the expected price did not materialize. 

Operators expected about a 50 cents per cwt. higher price for lambs in 
1957 than they received in 1956. A price increase occurred just prior to 


nor 
of 
ive. 
nall 

ock 

are 

iod 

the 

en- 

all 
OWS Acres of oats 
Te- 

the 
rent 
onal 
erm 

No 
s of 

de- Chart C - Wheat 
era- 
red 

tors 

cts 

ept 
e of 

the 

age 

by 

ith 
ogs, 
year 

no 

hog 

any 

was 


1120 J. Rosert Tompxin 


Chart A - Lambs 
Ewes andysarlings, 
d 


iss 1957 


Sows and gilts 
on hand Jan, 1 


1955 


Chart C = Beef Cattle 


Cows and heifers 
on hand Jan, 1 


_— Price 


the sp 
and tl 
Opera 
above 
In | 
reflect 
paren! 
statist 
and h 
more 
calves 


boug 


= 
~ Leap 


Q 
ag _ 


5 
T 


1 f 
1952 1953 ' 195h ' | | 


* Plotted at (Y-5) 1957 


FIGURE 2. PRODUCTION RESPONSES OF SAMPLE FARMS TO LIVESTOCK PRICE CHANGES was 


breeding in the fall of 1956. These are the only reasons we can see for - 
the slight increase in sheep numbers in Figure 2. _ 

In Chart B, Figure 2, hog production shows a definite response to price a 
increase. The hog producers in the sample received a 20 per cent higher at $2 
price for fat hogs in 1957 than in 1956. The increase in price started in of 78 
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the spring of 1956 and continued upward through 1957. The six month 
and the one year production lag fit very well with the price movement. 
Operator's expected price for butcher hogs in 1957 was $1.30 per cwt. 
above the actual prices received in 1956. 

In Chart C, Figure 2, there is hardly enough cow-calf operation to 
reflect adjustment response reliably. The three- and four-year lags ap- 
parently indicate a little response to price, which probably was not 
statistically significant. Those operators who planned to have fat steers 
and heifers to sell in 1957 expected to receive about 2.5 cents per pound 
more than the 1956 prices, but the few operators who bought feeder 
calves paid about $20 per head more for the calves than they had ex- 
pected to pay. 

The $2.31 average price received by these operators for soybeans in 
1956 stimulated a 48 per cent increase in bean acreage in 1957. Actually, 
this is not as startling as it sounds because the mean acreage increased 
only from 5.4 acres per farm to eight acres in absolute terms, with modal 
production at about 19 acres. 

There were two other indications of response to higher prices in 1957. 
Purchases of fertilizer and lime increased from $616 per farm in 1956 to 
$704 in 1957, or an increment of $88 per farm; subtracting the trend 
efect gives $88 — $33 = $55, or about a 9 per cent increase over 1956.° 

The other adjustment, which apparently was stimulated by rising hog 
prices, was a significant increase in the quantity of protein supplement 
bought by the farmers. At the beginning of the 1956 production period, 
the operators expected to buy only about $700 worth of supplement. 
When hog prices began to rise in the spring of 1956, these farmers 
actually spent $1,400 for supplement in 1956 and more than $1,700 per 
farm in 1957. 

No distinguishable adjustments in machinery or labor could be attrib- 
uted specifically to changes in product prices during the period of study. 
Cash expenses on this group of farms increased 8 per cent in 1957 over 
1956, but this coincides with the trend increase in the prices of items 
farmers buy. 

The sample farmers kept about 500 bushels more corn in the January 1, 
1957, inventory than they kept a year earlier. The assumption is that this 
was intended to feed the increase in sows and gilts for 1957. As men- 
tioned earlier, no significant decrease in numbers of beef cows and heifers 
can be inferred, but the farmers who fed out feeder calves had increased 
number of calves and yearling steers on hand January 1, 1957, as com- 


*Trend effect adjusted to the 128 crop acres on the sample farms, was computed 
at $33 per year. From 1940 to 1954, trend was $19 per year in Ohio for the average 
of 72.28 crop acres. 
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pared with January 1, 1956. This was in line with the operators’ expected 
higher prices in 1957. 

Perhaps I should point out here that no claims are made that price 
changes are completely responsible for these shifts, or that all adjust- 
ments mentioned are significantly different from what the operator would 
have done under conditions of completely stable prices. However, no 
group changes were found that appeared to be inconsistent with price 
actions or the operators’ expectations of price actions. 

A two year period of data doesn’t permit a researcher to make man 
positive statements on adjustments to change in price, but I think that 
some of the theoretical concepts mentioned in section 2 show up in the 
actions these farmers took. In the hog enterprise, in particular, as the 
price line moves upward to a greater degree than the marginal cost line 
moves to the left, production in that enterprise should move to the right, 
I think this happened on these farms. The increase in use of fertilizer and 
protein supplement indicates an application of the substitution principle, 
Opportunity cost may be reflected in the withholding of corn from the 
market to be used as feed for additional hogs. There does appear to bea 
slight shift in product-product and product-factor relationship as the 
price relationships of the products changed from 1956 to 1957, To estab- 
lish how perfectly the reallocation was accomplished will require more 
data and more analysis. 


Individual “Typical” Farm Adjustments: Linear Programming 


To evaluate properly the production changes made by the sample 
group of farmers, a standard of comparison was necessary. The best 
possible comparison should be that made against the ideal or optimum 
resource allocation under the prices these farmers received for their 
products in 1957 and using the production factors actually available to 
them. Accordingly, a “typical” 160-acre livestock farm was set up using 
the production coefficients used by the modal farms in the group.‘ Actual 


‘Production rates and prices used were those actually obtained by the operators 
in 1957. Corn, oats, wheat and hay yields were 66.4, 36.3, and 26.1 bushels, and 1.78 
tons/acre/one cutting, ey Yields for 1957 were cut by a very late, wet spring 
in this area. Pasture yields were computed in animal unit pasture days, using July 
as the most limiting month, and pasturing hay-ground after 1 cutting. Spring pig 
litters averaged 7.12 pigs weaned and fall fitters 6.73. Spring and fall pigs were sold 
at 210 and 216 pounds at $18.55 and $17.90, respectively. Sows were sold at 416 
pounds at an average price of $16.20/cwt. Feeder calves were bought in late fall of 
1956 at 375 pounds and an average price of $19.92. They were sold in the fall of 
1957 at 920 pounds at $23.00. The poultry enterprise had chicks in at 31 cents each, 
hens out at 75 cents, and 160 eggs sold per opening-inventory hen, at 36.1 cents per 
dozen. Permanent pasture was limed every six years at 2 T/a., and phosphate was 
applied at an average rate of 100 pounds per acre per year. Available capital of 
$13,205 included $5,003 as value of livestock in January 1, 1957, inventory, $4,038 
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957 production rates, prices received, acreages of cropland and perma- 
nent pasture, machinery, available capital, and availability of housing 
were used in a linear programming® analysis to determine optimum 
organization. 

These assumptions and conditions were used: (1) Fixed costs of land, 
permanent buildings, and machinery were ignored until the end of the 
solution, at which time these fixed costs were included to permit de- 
termination of final family labor earnings.® (2) Available capital includes 
market value of livestock and feed in the January 1, 1957, inventory, 
plus liquid assets immediately available to the operator through present 
ownership or short-term loan, minus current liabilities. The possibility of 
raising capital through the mortgaging of real estate was excluded. 
(3) Labor resource available includes operator’s labor, unpaid family 
labor in the amount declared by modal operators, and the mean amount 
of hired labor actually used on these farms, Labor requirements were 
computed by months for several likely systems of enterprise combination, 
and April and October were found to require the largest amount of labor 
of any months of the year. These two months were used as labor re- 
strictions in the matrix. (4) The acreage values used were 128 acres of 
cropland and 11 acres of permanent pasture. A corn-corn-small grain- 
meadow rotation was used, with one cutting of alfalfa hay taken from half 
the meadowland. This ground was pastured after one cutting of hay. 
The other half of the meadow was alfalfa rotation pasture. Pasture output 
was measured in terms of animal-unit days. (5) Wheat acreage was per- 
mitted to come into the rotation only up to the wheat acreage allotment. 
(6) A machinery charge was made against the rotation activity but it did 
not include the costs of taxes, insurance, or interest on investment. These 
are included in fixed costs added at the end of the solution. (7) It was 
assumed that these farmers did not want a dairy enterprise (actually 
most of them do not), so no dairy alternative was included. (8) No pro- 
vision was made for off-farm employment. Full-time farming was as- 
sumed. (9) Perfect knowledge of everything was assumed as this was an 
ex post analysis. 

Available resources as of January 1, 1957, are shown in the P, column 
of the matrix labeled Table 1. Also appearing in the Table are the alterna- 


opening-inventory value of feed and grain, and $4,164 which the operators declared 
as on hand as liquid assets plus short-term credit they were certain they could get. 

*For a detailed explanation of linear programming procedure see A. Charnes, 
W. W. Cooper, and John A. Henderson, An Introduction to Linear Programming, 
New York: Wiley and Sons, Inc., 1953. 

‘The measure of final returns used was family labor earnings. This is operator’s 
bor income plus value of unpaid family labor plus value of house rental. All farm- 
raised products were as sold. 
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tive activities available to the operator. Activities that appeared to have 
very little likelihood of coming into the optimum solution were disre- 
arded. The resource requirements for each unit of activity also appear 
in Table 1, as well as the actual prices received and paid by the operator's 
for corn, oats, hay and wheat. Cost per unit is shown under each activity 
on the “capital” row.’ Income per unit is shown on the last line of the 
matrix. Purchased hay and grain are shown with negative income in the 
amount of the purchase price per unit. The rotation and permanent pas- 
ture activities also show negative incomes.® 

The optimum organization as derived by the programming is shown 
in Table 2. Also included are the total productions and resource uses of 
each activity contained in the final organization, and the quantity of pro- 
duction factors left unusual. Income per activity unit and total income® 
also are contained in Table 2. The reader will note that “income per unit” 
shows negative figures for rotation, permanent pasture, and the feed- 
buying rows. This was explained in the preceding paragraph. There is 
oe exception: In the feed-buying rows, the negative income exceeds the 
purchase price of that feed by an amount equal to interest on investment 
on the purchasing funds for the length of time those funds were invested 
in the purchased feed. The conclusion of the Table deals with the con- 
version of total activity incomes into family labor earnings (see footnote 
9) 

The optimum organization consists of 22 sows under a two litter sys- 
tem, 13 feeder calves purchased and fed out to 920 pounds, the entire 128 
acres of cropland included in the rotation, and 11 acres of permanent 
pasture used, The operator must buy 845 bushels of corn and 693 bushels 
of oats, but he has 496 bushels of wheat and about 16 tons of hay to sell. 
Unused resources amount to $29 of capital, 16 animal-unit days of 
pasture, 156 hours of April labor, about 26 hours of October labor, and 


"Space limitations in a paper of this type prevent a detailed breakdown of co- 
élicients used, but they are available for anyone interested. As explained previously, 
these costs do not include fixed costs of land, buildings, and machinery. 

‘Income from permanent pasture is reflected in the sale of animals utilizing the 
pasture. This was done by internal transfer into the July rotation pasture line where 
the livestock activities have access to it. The same principle applied to the rotation 
activity. Income from rotation goes into sales of livestock and crops as the transfer 
tlumn feeds the various crop productions into their respective rows and are made 
wallable for livestock feed, or the surplus for sale. Direct crediting and withdrawal 
wuld have been done, but this device is simpler and equally effective. 

‘This is a sort of hybrid-type of income at this point. When house rental and 
garden value (we assume that other farm-grown products are all sold) are added to it, 
and costs of hired labor in April and October are subtracted, and fixed costs of land, 
buildings, and machinery are subtracted also, we obtain family labor earnings. This 
‘actually operator’s labor income plus house rental and garden value plus allowance 
for unpaid family labor, 
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TaBLE $. COMPARISON OF ALTERNATIVE Farm ORGANIZATIONS IN 1957 


Linear program Linear program Actual farm 
Activities Unit solution solution organization 
Actual prices Expected prices on modal farms 


No. units No. units No. units 

Hogs-2 litter system sow 22 18 15 
50 ewes* 

Beef feeder steers steer 13 16 18 feeder clvs. 
Chickens hen 540 150 
Corn sold bu. 
Corn purchased bu. 845 446 400 
Oats sold bu. 
Oats purchased bu. 693 659 200 
Wheat sold bu. 496 $61 400 
Hay sold ton 15.9 11.2 
Hay purchased ton 
Family labor earnings $2,455 $978 $1,801 


* Operators were divided between feeder steers and sheep enterprises. The modal value for 

those with sheep was about 50 ewes, for those with feeder calves about 18 calves. 
1,000 square feet of housing space. Adding $625 for house rental and 
garden value and subtracting $3,987 fixed costs on land, buildings and 
machinery, leaves family labor earnings of $2,455. Interest on owned in- 
vestment was allowed at 5 per cent. 

Another program was run using the same coefficients as before but 
substituting the operators’ pre-production expected prices for prices 
actually received in 1957.° I wanted an approximation of loss of income 
these farmers suffered because of errors in price prediction. These ex- 
pected prices differed from actual prices in terms of level of price and in 
price relationships. In general the operators were too conservative in their 
estimates. The optimum combination, had these prices materialized, is 
shown in Table 8, in comparison with the allocation using actual 1957 
prices. The family labor earnings under expected prices were $978, but 
most of the April and October labor, as well as capital, was used. 


“Prices used were: $17.18 for hogs sold in the spring of 1957, $16.58 for 1957 
spring pigs sold in the fall, $16.18 as purchase price of feeder calves in fall of 1956, 
and $21.00 selling price the next fall. Eggs were expected to bring 34.2 cents. 
Expected prices for crops to be sold were $1.18, $.62, $1.97, and $18.00 for corn, 
oats, wheat and hay, respectively. Farmers expected to buy corn, oats, and hay for 
$1.19, $.75, and $18.00, in that order. Packer sows were expected to bring $13.55. 
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The next step was to compute the organization to which the modal 
operators adjusted in 1957, and the returns they received. Because of the 
sharp increase in the price of hogs and beef cattle, they fared better 
than had their expected prices prevailed. The actual family labor earnings 
for 1957 for the modal group of farms were $1,801. Their organization js 
shown in Table 3. 

We substituted actual prices into the optimum solution for farmers 
expected prices, but retained the same enterprise combination, Family 
labor earnings were $2,264, or within $200 of the returns from the pro. 
grammed solution computed from actual 1957 prices. 

A few conclusions can be drawn from the information we obtained in 
west-central Ohio: (1) These farmers attempted some adjustment to 
prices. Apparently they prefer to wait until it becomes obvious that a 
product price is up or down for longer than a one year period. (2) Asa 
group, they seem to make more adjustment to price changes which have 
already taken place than to their own future price expectations. (8) They 
appear to take more positive adjustment action when they have the re- 
assurance of forward pricing.* (4) Income can be increased through 
resource adjustment if some idea of price relationships is known. Perhaps 
this is a challenge to our outlook and extension personnel. (5) In 1957, 
these farmers would have gained by more completely adjusting to their 
expected prices instead of the organization they adopted. Prices they 
actually received nearly optimized the allocation to expected prices. 
(6) A longer period of study than two years is needed to give more re- 
assuring answers to this problem. The current project is being continued 
and we hope to develop more definite results. 


“A correlation run on price and production of wheat in Ohio since 1948 gave 
r = .669, which was significant at the .05 level of probability. Since the Agricultural 
act of 1949 a loan price for wheat has been announced prior to the beginning of 
the production period. Correlations with nonloan conunsliisas gave no significant 
relationships. 


DISCUSSION: RESPONSE OF THE FARM PRODUCTION UNIT 
AS A WHOLE TO PRICES 


James S. PLaxico 
Oklahoma State University 


Tompkin’s paper is concerned with a problem which is, and will con- 
tinue to be, of first order importance in this age of scientific advance and 
agricultural adjustment. The research which Tompkins reports is clearly 
a worthwhile addition to our store of knowledge in the area of firm pro- 
duction response, and he is to be congratulated on the concise manner in 
which his research has been presented. It is a pleasure to discuss such 
a well-organized paper. 
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Most modern research in agricultural economics is designed to measure 
relationships. Too often, however, as we construct conceptual and empiri- 
cal models, we fail to explicitly specify, identify and classify the rele- 
vant variables. The purpose of the Ohio research is to determine the 
nature and extent of production adjustments farmers make or should 
make in response to price changes. The two methods selected to measure 
such changes are (1) to observe changes actually made by farmers over 
a given time period, and (2) to program optimal changes. Upon casual 
inspection these two approaches would appear to provide estimates of 
(1) farmers actual response to price changes, (2) profit maximizing adjust- 
ments. Yet closer examination leads one to wonder if the first approach 
(ie, observation of farmer adjustments) is capable of reflecting supply 
adjustments to price changes. 

It is, I believe, exceedingly helpful at both the conceptual and the em- 
irical levels to recognize the important differences between response 
relationships and supply relationships and between supply relationships 
over different time periods.’ Supply relationships have been defined to be 
changes in supply or output due to price changes and may relate to 
varying time periods ranging from the very short to the very long run. The 
response relationship is the response of output to the complex of techni- 
cal, economic, and institutional stimuli which determine output levels. 

Although the stated purpose of the Ohio research is to isolate supply 
relationships, it would appear that the data relating to observed farmer 
reactions is more nearly a response relationship. Thus, observed responses 
may be attributed to changes in product-factor prices, technology, capital 
limitations, uncertainty, and other monetary and nonmonetary stimuli. 
It is difficult to see how one would derive a net price supply relationship 
from these data. Furthermore, if the observed changes in output levels are 
a consequence of price changes alone, the derived supply relationship 
may be either short-term or long-term. 

From a methodological or technique standpoint, the simple correlation 
coefficients between price and output would aid the reader to better in- 
terpret the farmer results presented. Also we have secured some rather 
promising, or at any rate plausible, results by simply asking farmers what 
changes they would make in response to certain price changes. This ap- 
proach may be one method of isolating supply relationships. 

The Ohio programming model is, of course, designed to estimate move- 
ments along the short-term supply relationship. This is the case because 
lnd, buildings, machinery, labor, capital, etc., are taken as fixed resources. 
In addition, the prices used are those expected over the short run. If we 
ae to utilize programming models to estimate longer-run supply relation- 


_ “James S. Plaxico, “Supply Concepts and Aggregation of Firm Supply Functions,” 
in James S. Plaxico, et al. (Editors), Farm Size and Output Research; A Study in 
Research Methods, Southern Cooperative Series Bulletin Number 56. 
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ships, it would appear that it will be necessary to develop models that 
allow asset structures to be endogenously determined. 

Despite the fact that, conceptually, the observed farmer responses are | 
not comparable with the programmed predictions, the results from the 
Ohio study are remarkably similar. Tompkins suggests that few of the 
farmers in the sample possessed a working knowledge of marginal rela. 
tionships. Yet considering the apparently near optimum short-run posi- 
tion of the sample farmers, one wonders just how much an extension 
specialist might contribute by teaching formal static marginal analysis to 
these farmers. However, if such instruction could cover such topics as 
changing asset structures over time, I would agree that such an under. 
taking could be helpful. 

Tompkin’s farmer adjustment results can be exceedingly valuable for 
they will provide an insight into the characteristics of farms and farmers 
most likely to adjust output levels. However, I doubt that the farmer re. 
sponse data constitute an adequate estimate of the firm supply relation. 
ship. Thus I don’t believe Tompkin’s results will allow him to make mean. 
ingful statements relative to the eftect of product price changes on the 
levels of production of individual products or total output of different 
types and sizes of Ohio farms. 

Despite the anticipated importance of the Ohio research, the important 
question, “What is the nature of the total farm unit supply relationship?” 
will remain a challenging mystery. Certainly, the Ohio programming 
model will yield useful indications of short time individual product 
supply relationships. Yet theory suggests that, given an asset structure for 
a firm, the opportunity cost principle determines the level of output for 
individual products. Thus as price ratios change, additional units of one 
product are produced primarily because the output of another is re- 
duced. Obviously a programming model which includes an exogenously 
determined structure of fixed assets can only reflect the magnitudes of 
such intrafirm product substitutions, or movements along the short-term 
supply relationship. It cannot predict the conditions under which the 
firm will alter its asset structure. 

If we are to empirically solve questions of firm supply relationships in 
agriculture, we must develop a rigorous means for conceptually and 
empirically handling the age-old problem of asset fixity. It would appear 
that the Ohio research could be profitably extended to investigate farmer 
attitudes and responses to long-run variables that stimulate alterations 
in asset structures. Once the nature of firm responses are known, perhaps 
we can turn our attention to the response of the industry as a whole. This 
step will require the solution to some extremely complex problems of 
aggregation and a knowledge of the nature of the factor supply market 
for resources used in agriculture. 
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FINANCING A DYNAMIC AGRICULTURE 
Chairman: Fred L. Garlock, Agricultural Research Service, USDA 


INTERMEDIATE-TERM CREDIT IN AGRICULTURE 


STANLEY A. Morrow 
Federal Intermediate Credit Bank of St. Louis 


N PREPARING this paper I am assuming that those here are well 
| aware of the tremendous changes that have taken place in methods 
of farming over the past several years and that you have a reasonable 
knowledge of the Farm Credit system and the way in which it operates. 
Therefore, comments about the system and the changes in methods of 
farming will be limited to background facts and an analysis of the 
farmer's need for intermediate-term credit and the progress made in 
supplying this need will be attempted. 

The Farm Credit system as it is known today is comprised of three 
separate, cooperative lending organizations designed to serve the agri- 
cultural needs of farmers. The Federal Farm Loan act of 1916 provided 
for the establishment of federal land banks and national farm loan as- 
sociations to provide, on a cooperative basis, real estate mortgage loans 
designed to enable the farmer to pay for his land from normal production. 
In 1923 the Federal Farm Loan act was amended to provide for the 
establishment of a Federal Intermediate Credit bank in each of 12 
farm credit districts. The Federal Intermediate Credit banks are financial 
institutions of discount for agricultural loans. They do not deal directly 
with farmers or stockmen, nor do they receive deposits, or otherwise 
conduct a general banking business, but rather serve as wholesalers of 
credit to lending organizations financing the credit requirements of indi- 
vidual farmers and stockmen. The need for more adequate sources of 
short-term agricultural credit became apparent in the early 1930's, and in 
1983 the Farm Credit act provided for the organization of the produc- 
tion credit system. The production credit associations set up under this 
system are composed of farmers who borrow from the association to meet 
their short-term and intermediate-term agricultural needs. On January 
1, 1957, pursuant to the provisions of the Farm Credit act of 1956, the 
production credit associations were placed under the supervision of the 
respective Federal Intermediate Credit banks. The production credit as- 
sociations make the loans to the farmers, and the Federal Intermediate 
Credit banks finance the loans for the associations. Similarly, there was a 
need for a more adequate credit system for farmer cooperatives. Under 
the Farm Credit act of 1933 provision also was made for 12 district 
banks for cooperatives and one central bank for cooperatives. These banks 
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for cooperatives offer complete credit service to eligible cooperative a. 
sociations where farmers act together in processing, handling, or market. 
ing farm products; or, purchasing, processing, and distributing farm 
supplies. Briefly, these are the three banks that provide a complete ¢p. 
operative credit service for farmers, but we here are concerned with the 
Federal Intermediate Credit banks and the production credit associa. 
tions through which intermediate-term credit is now available to farmers, 

While there is no doubt that there is great similarity in the needs of 
farmers throughout the country for intermediate-term credit, this paper 
concerns itself more specifically with conditions in the sixth district and 
the policy of that bank. However, the sixth farm credit district comprises 
the states of Illinois, Missouri, and Arkansas, thus encompassing widely 
diversified farming interests including cattle operations, general purpose 
units, corn, wheat and cotton production, and speciality enterprises, 
which operations are fairly representative of agriculture as a whole, 
Policies here may not be entirely in keeping with those carried out by 
other districts and I do not desire my remarks to be construed as policies 
to be adopted by the other banks. 

There is no doubt that today farmers have a real need for intermediate. 
term loans in their financial program. Methods of agricultural production 
have been undergoing revolutionary changes. To keep abreast of these 
changes and to continue in business, farmers are compelled to expand 
their operations, improve their farm units, and at times, shift from one 
type of farming to another, all of which are costly. With the exception 
of long-term real estate financing, the farmer has, until recently, de. 
pended primarily upon annual maturities for his credit needs. However, 
a greater demand for credit has been brought about by the tremendous 
increase in capital investment and the very substantial increase in pro- 
duction costs. Credit on a longer term basis for many units is just as 
essential to the sound financial operation of a farm today as short-term 
credit was when farming left the stage of barter and trade or merchant 
carry to supply the essential costs of seed, feed and annual recurring 
expenses. Today it is extremely important for the farmer to analyze his 
total credit requirements and to plan an over-all program which will 
permit debt reduction coincident with the materialization of income from 
his operation. Some capital items are of a productive nature and help in- 
crease income, improve capacity to repay, or cut production costs, yet 
others are nonproductive and, while improving living standards, add little 
or nothing to income. 

All of this has a bearing on financial planning. If a farmer is borrowing 
for a capital investment, then he must decide whether borrowing for such 
a purpose should be on a short-term basis, a long-term land mortgage, ot 
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over the period of an intermediate-term loan. To make this decision it is 
essential to have a farm plan which projects the repayment capacity suffi- 
ciently far into the future to determine the period for which the debt 
should be contracted. Because of these factors, the farmer must have a 
fexible and dependable source of credit. If he is a landowner he should 
consider a sound, long-term real estate loan for heavy capital purchases, 
such as that the Federal Land banks offer, providing for orderly reduc- 
tion of the debt annually. Whether a landowner or a tenant, he must have 
a source for his short-term credit needs fitted to a repayment plan that 
coincides with the time his income will materialize. In addition, in many 
instances these two sources do not suffice and it is necessary that an 
intermediate-term loan be available for him to take care of capital in- 
vestments where only a portion of the debt need be repaid annually. 

Before telling you of the plan followed in our district I would like to 
point out some of the problems involved from the standpoint of financial 
institutions in adjusting a credit program to meet these needs. There are 
a number of reasons why credit organizations are slow to institute 
changes in financing. I am not going to alibi this slowness but I think we 
should take a look at some of the basic reasons for caution. Every fi- 
nancing institution is lending someone else’s money and owes an 
allegiance to its investors. It also has a grave responsibility to its patrons. 
Credit can either help the patron or break him. Any revolutionary de- 
velopment—be it in labor, commercial business or agriculture—causes a 
certain number of failures and movement of people from one business to 
another. Training and education are important and take time. It is no 
longer sound or practical for a financial institution to lend on the basis of 
ample security. Farming today is big business. Family units must be 
substantially larger and they require greater amounts of credit to carry on 
their operation. A farmer can no longer stay in business on the basis of 
hard work, willingness, and honesty. He must have ability in both farm 
and financial management. The average size loan in our district used to 
be from $1,000 to $1,500. Today, the average size loan is between $6,000 
and $7,000. Soundness of the unit, capacity to repay, and managerial 
ability are important facts that must be known before a decision is 
reached to extend credit and particularly before maturities are extended 
for a longer period than has formerly been the case. It is quite different 
to lend a small amount of money for a few months with repayment pretty 
well in sight than it is to extend credit over a five year period. Credit can 
be helpful in assisting the farmer to make necessary changes if based on 
proper terms and conditions, but it can also ruin the man who does not 
have the facilities or the ability to get the job done. 

Thus one of the big problems for any financial institution is to help 
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the farmer project his financial plan over the necessary period of time to 
permit him to accomplish his proposed program. Just to investigate 
farmer's honesty is no longer sufficient, and his ability to do the job is 
oftentimes harder to determine. Many operators can produce cotton, com 
or soybeans but lack the ability to adjust their unit to new projects, To. 
day’s changes make some of these adjustments essential to sound farming, 
Extending the time of debt repayment is no substitute for adequate ca. 
pacity to repay or managerial ability to get the job done. There js 
another very important factor that the lender must consider and that js 
the ability of his own organization to furnish the type of credit required, 
Going into larger amounts of financing and longer maturity loans te. 
quires more capital and a definite assurance of dependability of funds, 
The financing institution must have capital strength sufficient to permit it 
to stay with the sound farm operator who may suffer reverses beyond his 
control due to natural hazards that are inherent in the farm business, It 
must also be sure the source of funds can remain outstanding without 
damage to its customers over the period required by the farmer. 

Farmers have not necessarily been penalized by lack of credit for 
capital purposes over the past years since the production credit system 
has, since organization, allowed three years to pay for capital items by 
maturing the notes annually and renewing any capital credit that could 
not be paid from annual income. However, this has not been a satis- 
factory procedure in all cases from the farmer’s standpoint and particu- 
larly so now with high operating costs, narrow margins of profit, and 
heavy capital requirements. The Federal Intermediate Credit banks have 
always been permitted by law to make loans up to three years, but 
policy-wise, up until a few years ago, it was felt advisable for the banks 
and the production credit associations to limit maturities to one year and 
renew balances in order to better supervise and adjust credit annually to 
changing conditions. For several years the question of longer maturities 
was under consideration, and in 1954 some districts started to experiment 
with longer maturities for major capital improvements and heavy ma- 
chinery purchases. A poll of production credit associations in our district 
at that time did not indicate any interest. However, by 1956 the decision 
was reached that a better service could be rendered in many cases if 
some capital items were placed on a longer-term basis, and experiments 
were begun in some associations. When the law was amended in 1956 
to place the production credit associations under the credit banks, there 
was also an amendment permitting the banks to handle loans with up 
to five-year maturities. At that time we started an educational program 
and issued broad flexible policies. Within the scope of our general policy, 
each production credit association board of directors was to consider 
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and adopt a specific policy for handling intermediate-term loans. The 
following general policy was issued by the bank and is still in operation: 


“In making intermediate-term loans with maturities up to five years, there is 
an opportunity to render more complete credit service in the constructive in- 
terest of the farmer. It is recognized that adequate safeguards must be taken 
to protect the interests of the financing institution. Terms and conditions should 
he determined which are sound for both the borrower and the lender based on 
the existing credit factors. 

“Generally, the principle should be followed that the longer the maturity 
the stronger the credit factors, due to the inherent risks and changes that may 
occur during the period the loan is outstanding. Repayment capacity should be 
adequate to repay annually the operating costs and recurring charges and pro- 
vide a margin of profit which can orderly repay the capital credit extended on 
intermediate terms. The larger the loan and the longer the maturity, the more 
dependable should be the income and repayment. Every effort needs to be 
made to determine that the quality of the loan will not deteriorate while it is 
outstanding. 

“The age of the borrower, continuity of operation, type of capital item, and 
the over-all quality of the farm operation financed will affect the decision as to 
the length of the maturity. Farm and financial management, tendency to create 
outside debts, and the ability to furnish all the short- and intermediate-term 
credit required by the operation must be considered. 

“The financial position becomes a more important factor. The total borrow- 
ings, short-, intermediate-, and long-term, should not be such that the debt 
load is excessive or that the intermediate-term loan would be excessive for the 
fnancial strength. Major split lines of credit should be avoided. 

“Loans may be for eligible capital purposes or for the refinancing of current 
debts originally created for such capital purposes, where the borrower would 
be better served by a loan of longer maturity than annually. Emphasis should 
be given to the constructiveness of the purpose of a capital nature, particularly 
as to the effect on the repayment capacity of the business. 

“Collateral requirements should be consistent with the strength of the credit 
factors, and the loans may be made secured or unsecured. However, unsecured 
credit up to five years would be unusual and should be limited to those bor- 
rowers whose financial position is exceptionally strong and fully merits such 
tems over the period of the loan. The source of income must be stable and 
dependable to meet the installment payments as they mature. Secured loans 
should be supported with a pledge of collateral which will be adequate through- 
out the term of the loan, taking into account such factors as the rate of de- 
preciation, obsolescence, and date of possible replacement. 

“The repayment plan should provide for orderly liquidation of the inter- 
mediate-term credit which is in accord with the farmer’s ability to repay. It 
should provide for annual payments which are commensurate with the depre- 
ciation of the collateral and the ability to repay. It must be understood that 
the entire line is expected to be repaid by maturity date. The understanding 
with regard to unsecured credit must be definite and enforced.” 


I think this policy sets up the necessary safeguards to protect the 
production credit associations and still permits ample flexibility to extend 
any intermediate-term credit that can be justified by the credit factors. I 
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further believe it is impractical to try to set up a complete list of Joan 
purposes that might be handled on an intermediate-term basis and tp 
designate the length of maturity or the exact amount of annual re ay. 
ment requirements. I will try to illustrate more specifically how this 
policy works in the production credit associations on different types of 
farm operations. 

Many farm units in our area are general purpose operations where 
hogs, cattle and crops are produced. This type farm requires financing 
for livestock, operating expenses, machinery and farm improvements, A 
very careful projection of all expenses and income is necessary before 
any decision is made as to the type of financing. Generally we would 
make an annual loan for the financing of livestock purchases and Operat- 
ing expenses and a separate loan on machinery purchases. If soil improve. 
ment, irrigation, or major building projects were undertaken, a third loan 
for five years could be made. The machinery loan would be secured by 
the equipment with an installment due annually. The installment would 
likely be written into the operating loan annually if income sources for 
payment were not otherwise available. On the five-year loan the security 
would depend on the credit factors and availability of personal property 
as collateral. In some cases a real estate lien would be taken as addi- 
tional margin because of the extended maturity. The loan would probably 
be drawn on an annual installment basis with the installments to be 
written into the operating loan each year, provided outside sources of 
repayment were not available. 

In our area cash crop farmers whose principle crops might be cotton, 
corn, or beans, generally require an operating loan and separate inter- 
mediate-term loans for capital needs. The operating loan would be set 
up On an annual maturity basis with crops and machinery as collateral, 
while the three year loan for capital purchases would be drawn on in- 
stallments and would be supported by a chattel on the machinery pur- 
chased. If credit were required for purposes such as land improvements, 
buildings, or irrigation system, a five-year loan would likely be made 
with annual installments, secured by equipment or by a lien on the real 
estate. If all of the sources of repayment available were covered by the 
operating loan, the annual installments on the intermediate-term loans 
would be written into the operating loan each year. 

We finance a substantial number of dairy operations in our district. 
In a strictly dairy farm setup, where practically the only source of in- 
come is from the monthly milk check, we have found that the annual 
maturity loans with payments made by milk assignment are generally 
acceptable to the dairyman and work best from the standpoint of the 
lender. An annual maturity loan permits any operating or yearly-recurring 
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expense to be calculated on a 12-month basis with capital credit for 
such purposes as purchase of cows, machinery, major repairs and minor 
improvements to be figured on a three year basis, and then any addi- 
tional credit needed for a new barn or major improvements in the milk 
parlor to be spread over five years. One annual maturity note is drawn 
providing for repayment by assignment of milk income monthly for all 
annual operating and recurring expenses, one-third repayment of that 
portion of the capital credit to be spread over three years, and one-fifth 
repayment of the balance of the capital credit to be spread over five years. 
The balance remaining is then subject to renewal into the next annual 
loan, Another advantage to annual maturities on dairy operations is the 
fact that over three years many changes take place in a dairy herd and 
in collateral which necessitates rewriting legal papers. 

However, our program is flexible and three separate loans might be 
made, one on an annual maturity, one ona three-year maturity, and one 
on a five-year maturity with the proper amount of monthly milk assign- 
ment from the dairy applied on each loan to liquidate by maturity. The 
decision would be made by choice of the farmer provided monthly in- 
come from milk and other credit factors were sufficiently strong to justify 
separate loans and longer maturities. In such cases, a second lien on the 
cattle and machinery might be taken as security on the second and third 
loans even though pledged as to the first loan, provided the collateral 
were adequate to safely secure the total line of credit. If not, a second lien 
on the real estate would be necessary. If the assignment of milk income 
cannot be obtained, then a monthly installment note is taken calling for 
the farmer to pay specified amounts each month to accomplish the same 
debt liquidating program. 

There are also many dairy loans in our district where there is diversi- 
fication and income is available from other than dairy sources, such as 
crops and livestock. In these cases we generally make separate loans: 
one on an annual basis with monthly payments from milk assignments 
and the dairy cows as security; another loan for major improvement items 
made on equipment and/or real estate to mature over a period of three 
to five years depending on the purpose. Under this plan we would draw 
the separate notes on an installment basis with repayment timed to coin- 
cide with income sources other than the dairy, such as the crop or cattle 
marketing season. Very definitely a flexible program is necessary in order 
that it can be tailored to each case. 

There are some serious problems involved in furnishing intermediate- 
term credit for the specialty operators such as broiler production and 
laying hen flocks. The broilers are mostly contract fed and generally there 
is very limited margin of income for the producer to pay capital debt. 
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The feeding contracts are on an annual basis or might even be on the 
basis of one batch of poults. If the feed contract is not renewed, there is 
no source for repayment of capital credit. It is usually essential to take 
the real estate as security. Unless the farm operator is exceptionally strong 
financially and can assure repayment from other sources, we generally 
do not feel justified in making an intermediate-term loan. If we do §. 
nance the broiler operator we want to furnish all of the operating ex. 
penses, including the purchase of the broilers and the feed. Then we 
would make a separate loan for the capital items and tie repayment 
into the operating loan. If the capital item is for building or building 
improvements, then real estate is often required as secondary collateral, 
The laying hen operations are generally not under complete contract 
There may be a contract to purchase feed and a separate contract to 
market eggs at a fixed price. We have had very good success in furnish- 
ing the operating and necessary capital credit on an installment note 
basis or on a pledge to apply all egg income monthly. These loans are 
drawn with maturities ranging from 30 to 36 months. Credit for buildings 
is generally drawn on a separate loan and most of these loans have ma- 
turities up to five years. 

I hope my comments on these different types of farming operations wil 
give you some idea of the flexibility required in an intermediate-term 
program. I considered the use of a specific loan example but decided 
against it because there are certain factors such as managerial ability, 
location to markets, type of land, etc., that have a definite bearing on 
whether or not the loan can be made. Just to report the fixed factors that 
can be shown on paper would be misleading. After all, sound extension 
of credit is a matter of complete analysis, trust, confidence, and under. 
standing between the borrower and the lender. A full and complete 
understanding of the plans and agreement as to terms and conditions is 
essential. You can sell goods and require payment on fixed dates but i 
you lend constructively, I repeat, you must have a flexible plan that fits 
the farmer’s program with repayment due at the time income from his 
operation is available. 

While we have been setting up intermediate-term loans for only a rela- 
tively short period of time, the program has been exceptionally well re- 
ceived by the farmers. Since the fall of 1956 we have made approximately 
7,500 intermediate-term loans for $25,000,000 and as of June 30, 1958, 
there are outstanding in the production credit associations in our district 
6,000 loans for $16,000,000. With the ever-increasing cost of capital items 
to improve and modernize today’s farm, I look for 40 to 50 per cent of the 
outstanding credit extended by production credit associations to be in 
the field of intermediate-term financing. I firmly believe there is a real 
need today for a much closer working relationship between commercial 
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businesses selling to the farmer and institutions financing the farmer in 
order that the sales made will be on a basis that will be mutually bene- 
fcial to the farmer and the commercial business. Farmers must modernize 
their operations and use improved methods to the best advantage but to 
do so they must also have a sound basis of credit to carry out this 
mechanization and modernization program. 

There is a grave need for a closer working relationship between those 
trained in the field of farm management and those in the financing field, 
both of whom are trying to guide and help the farmer toward accomplish- 
ing necessary changes to improve his operation. I would like to tell you 
of one approach we have taken along this line. For several years we have 
been cooperating with one of the universities in our district in carrying 
out a series of meetings where county agents and production credit as- 
sociation field representatives meet to work out a feasible farm and finan- 
cial plan. The meeting starts with the county agents explaining the 
processes essential to analyzing and preparing a farm management plan. 
Then the production credit association representatives explain the 
methods by which they arrive at a financial plan. The next step is a visit 
to a specific farm. In most cases the farm is one being financed by the 
production credit association and on which some plans had been worked 
out by the county agent. The farmer meets and advises with the group. 
The men pair off in teams of one county agent and one Production Credit 
association field representative. They consider the farm plan and the finan- 
cial plan together. Then the teams meet and exchange notes on plans 
developed. This results in a much better over-all plan and one that the 
farmer can understand and carry out. We found that on many farms with 
proper management, we could soundly go a lot further in the extension 
of intermediate-term credit if improvements necessary to increase repay- 
ment capacity and the financial plans were coordinated. The studies also 
showed how capital items essential to the operation might be purchased 
at the proper time which permitted the credit institution to set up ma- 
turities and repayment in line with the best interest of the farmer. The 
program has been used with the university farm management group. I 
would like to see a similar approach with the supply dealers, both co- 
operative and commercial, marketing agencies, and others serving the 
farmer. 

To summarize my ideas in the field of intermediate-term financing, I 
think there is generally too much feeling on the part of many that if 
financing institutions will just make intermediate-term loans it will save 
the farmers. This is not true. Many farm operations today are unsound 
and cannot be saved by just granting longer maturities on capital items. 
It will, however, provide a complete credit service needed by efficient 
farmers and sound operators, a service that can be planned so that his 
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debts will come due when income from his farm is available to re 
them in an orderly manner and in line with sound financial practices, ]t 
can also be of material help to some farmers who are now operating 
unsound units when used for purposes that will increase the capacity to 
repay debts. If wisely used it will help in needed adjustment and expan. 
sion programs. It can be helpful in shifting from one enterprise that has 
become unprofitable to one that will be profitable and of adequate size 
Many operators must double their cow herd, their hog enterprise, and 
must improve their soil if they are going to keep their program sound, 
In our district only about 20 per cent of the intermediate-term loans are 
made for unit and soil improvement, while 80 per cent are made for ma. 
chinery, equipment, and other labor saving devices. I hope there is some 
way in which this trend can be reversed. I would like to see a much 
greater percentage used to directly improve the capacity of the unit, A real 
educational program is needed. Management is essential. We have the 
capital, the facilities, and the resources in financial institutions all over the 
country by which intermediate-term credit can take its proper place in 
the farmer’s program. However, I repeat, there is still need for much 
study, education, and understanding by all groups serving agriculture as 
to how the extension of maturities by intermediate-term credit can fit best 
into a sound financial program for the farmer. 


DISCUSSION: INTERMEDIATE-TERM CREDIT IN 
AGRICULTURE 


NicHoLas A, JAMBA 
National Bank and Trust Company of Norwich, N.Y. 


There are so many things I would like to comment about insofar as 
intermediate-term credit for agriculture is concerned, and so little time 
allotted for that purpose. I hope I do not present an incomplete discus- 
sion and consequently what might appear to be a somewhat biased 
opinion. 

Morrow has presented an excellent review of agriculture’s need for a 
type of credit that logically fits between seasonal, or short-term credit, 
and long-term, or mortgage credit. I probably was the wrong person 
selected to discuss his paper because had I had his assignment matched 
against my own experiences as a commercial banker for almost 20 years, 
I would not have been able to present to you a more complete and com- 
prehensive picture of intermediate credit financing for farmers. His think 
ing, philosophy and experiences very much parallel those of progressive 
commercial banking. 
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It is only logical to conclude that as new problems arise in agriculture 
as a result of the rapid changes in farm management, methods of 
fnancing agriculture must also change—and they are changing. Actually, 
it might even be somewhat of a moot question as to which change takes 
place firs—methods of farming or changes in methods of credit granting— 
for the reason that in a modern dynamic agriculture one change is no 
jnger possible without a change in agricultural finance so to make 
changes in methods possible on a commercial scale. What I mean to say 
is that as agriculture makes its progress based on technological improve- 
ments in the industry, progressive lenders anticipate such changes and 
the effects these changes in farming methods will have on their farm 
customers; they are prepared to adapt their lending procedures and 
repayment terms to suit the needs of agriculture as the new needs 
arise. 

I know that some of you will not agree with me, but I want to stress 
the point that whichever lender leads in financing the credit needs of the 
agriculture of tomorrow, it must be aware continually of the operational 
adjustments taking place in the business of agriculture, and satisfy those 
tremendous demands of the agricultural industry for credit to finance its 
dynamic and rapid changes. 

At this point I want to bring out the fact that the Farm Credit system, 
as described by Morrow, in spite of its excellent credit facilities and 
loan experiences, is not the primary source of intermediate-term farm 
credit today. As of July 1, 1957, the commercial banks in this country 
had outstanding four times the volume of non-real estate loans made to 
farmers than were outstanding in all the Production Credit associations. 
What portion of this great outstanding volume of credit in each case is 
intermediate-term credit is probably difficult to determine with accuracy 
for several reasons. 

The point I want to make, however, and the point Morrow made so 
well, is this: Although there is no doubt that agriculture today has a real 
need for intermediate-term loans in its financial program, the Farm 
Credit system and commercial banks do recognize this need and are 
prepared and equipped to satisfy it. I do not believe that any part of 
agriculture’s rapid changes are hampered in any way, in the case of the 
commercial farmer, by any defect in either the availability of such credit 
or in its basic administration. Except for relatively few limited small 
areas, I believe it is safe to make such statement. 

Farmers today are under tremendous pressures because of the changes 
taking place in farming methods. I do not believe that even many people 
lose to agriculture are completely aware of the effects these changes 
exert On management and the needs for modifications in lending tech- 
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niques. Whether it is improvement in farm practices, better and more 
efficient equipment, improved seed, newer methods of disease control, 
better harvesting methods or whatever else, as soon as improvements in 
any of the factors of production are discovered, they provide progres. 
sive farm operators with extremely competitive advantages. This means 
that new pressures are then created by the good farmers and these ip. 
fluences then produce problems for all farmers. 

Some people then feel that many of agriculture’s new problems can 
be solved by new, or more flexible, or extended, or modified, or somehow 
changed credit terms or types of credit. In actual practice, lenders must 
comply pretty much with the principles of basic economics. Income js 
the only source from which loans—whether short-term, intermediate-term, 
or long-term—can be safely and soundly repaid without business liquida- 
tion, Banks and the Farm Credit system agencies have made loans to 
farmers for decades with repayment terms adjusted to coincide with 
loan purposes and income availability. Although some lenders have modi- 
fied repayment terms on intermediate-term loans less rapidly than others, 
the purposes for which funds are borrowed generally dictate repayment 
terms. 

Reasons why the mechanics of making intermediate-term loans change 
less rapidly than do repayment term adjustments was brought out by 
Morrow. There are greater inherent risks in loans in the longer maturities, 
and originally strong credit factors often deteriorate. I would like to add 
that the rapid changes made by management in a dynamic industry like 
agriculture indicate a need for conservatism on the part of lenders in this 
respect. I believe that a dependable source of credit to permit farmers to 
operate sound enterprises is far more important than the mechanics used 
by lenders to produce evidence of the debt. Commercial banks, for in- 
stance, are generally criticized because many intermediate-term loans 
are advanced to farmers on notes with maturities far short of the repay- 
ment terms extended with the loan. In many instances such criticism is 
justified and has resulted in improved changes in loan maturities. How- 
ever, even with my long experience in financing farmers, I am not yet 
certain that “term” loans to agriculture should be adopted as standard 
practices. Many types of loans to farmers for a great variety of purposes 
can and should be made on a term-loan basis. On the other hand, a high 
percentage of operating loans made to farmers for a specified term need 
to be modified or adjusted several times before the original loan is repaid. 
Short loan maturities, with prearranged repayment terms adopted to an- 
ticipated income availability, usually permit greater flexibility in adjust- 
ing farm operations to changing conditions. 

I would like to conclude my discussion with these brief predictions: 
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|, Agriculture has available today, and will continue to have available, 
an adequate supply of dependable intermediate-term credit to satisfy 
the needs of all commercial farmers. . ‘ 

9, Our dynamic agriculture’s progress will not need to be pred- 
icated upon liberal and unsound or extended loan repayment — 

3 The inability of a certain class of farmers to compete profitab y 
within the industry will not be construed as a need for more liberal re- 
ayment terms or a special type of farm credit. 

4, As the problems of a fast-moving agriculture become more complex, 
better farm managers, and not an availability of credit, will become agri- 
culture’s most critical need. 

5, The future needs for intermediate-term farm credit will continue 
to increase until this class of credit will begin to approach (in total out- 
sanding volume) the amount of credit in use by farmers for current 
operating purposes. 


EFFECT OF URBAN AND INDUSTRIAL DEVELOPMENT on 
AGRICULTURAL FINANCE 


Howarp G. DIEssLiIn 
Farm Foundation 


T LEAST two basic approaches could be taken on a paper under this 
A title. The discussion might be confined to basic agricultural finance 
problems in the periphery of urban and industrial areas where the urban 
population is expanding into rural areas. This outward movement causes 
farm real estate values to rise due to competition for home and industrial 
sites. It creates problems of taxation. Should tax assessments be based on 
value of the property for agricultural purposes or for urban and industrial 
purposes. As these urban and industrial areas expand, farm people living 
in peripheral areas have increasing opportunities for nonfarm income. 
The situation also creates need for financial and credit services for part: 
time farmers and others in such areas. The financial aspects of the rural 
development program, which is receiving increasing emphasis throughout 
the country, could also be considered. 

On the other hand, a broader approach might be taken by considering 
the financial problems of American agriculture in the face of urban and 
industrial development. We have a tendency to look constantly at credit 
needs, the role of credit institutions, and other credit factors with refer. 
ence to agriculture, both as a whole and by individual segments such as 
long-term, intermediate, and short-term credit. Each year the annual 
meeting is replete with detailed observations with reference to credit to 
improve agriculture. However, agricultural finance involves much more 
than agricultural credit. In addition, if we consider the effect of urban 
and industrial development on agricultural finance, this involves project- 
ing trends and examining structural changes taking place in agriculture 
and the possible effect of these changes on financing in agriculture as we 
move forward. 

Two recent research contributions by the National Bureau of Economic 
Research, entitled “Patterns of Farm Financial Structure” and “Capital 
in Agriculture: Its Formation and Financing Since 1870,” give evidence 
of the great need to focus our attention on the over-all question of agri- 
cultural finance as contrasted with agricultural credit alone. The latter 
publication includes interesting and important findings with reference to 
the source of gross funds for replacement and additions to physical capital 
and working cash in agriculture.’ “Internal” financing, largely from gross 


* Alvin S. Tostlebe, Capital in Agriculture: Its Formation and Financing Since 
1870, National Bureau of Economic Research, New York: Princeton University Press, 
1957. 
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farm income, was a major source of funds and exceeded 70 per cent in 
every decade except one since 1900. Even more significant is the increas- 
ing trend toward internal financing, which totaled over 90 per cent for the 
1940-49 decade. 

The great bulk of our teaching, research, and extension activities in 
the field of farm finance is directed to sources of funds, procedures, and 
techniques of agricultural lending institutions. Our attention has been 
concentrated on the external sources, which provide only 10 to 20 per 
cent of the total funds for maintaining and increasing the capital plant in 
agriculture. The findings of this study are sufficiently significant that we 
gould well afford to re-evaluate our emphasis in the farm capital pic- 
ture, Certainly, internal financing of the agricultural plant should receive 
greatly increased emphasis. In view of the weight of these substantial 
research contributions in recent years, I have chosen to take a broad look 
at the effect of urban and industrial development on agricultural finance 
in the commercial and noncommercial sectors of agriculture. 


Commercial Farm Sector 


The widespread application of new technologies and improved man- 
agement to the commercial farm have tended to expand the size and 
scale of efficient operation very rapidly during the past few decades. The 
net result has been larger capital requirements per man and per farm 
along with greater division of labor, management, and ownership func- 
tions in the commercial farming operation. Commercial agriculture is 
beginning to show a greater tendency to produce for a market rather 
than just to produce goods. Integration of the agri-business struc- 
ture in commercial agriculture is leading to increasingly complex financial 
problems. As this whole process moves forward the objective in com- 
mercial farming may soon become contro] rather than ownership of re- 
sources in agriculture. Certainly, financial management increasingly is 
the key to success or failure of the individual firm in commercial agri- 
culture. 

The net effect of the rapidly changing size and scale of the commercial 
faming operation has been to increase the difference in earning capacity 
of individual farms and operators in the commercial farming classifica- 
tio. As a more concrete example of this widening range in earning 
capacity, I would hazard this simple illustration: 


Net INCOME FOR A GIVEN “BUNDLE” oF LABOR, CAPITAL AND 
MANAGEMENT ON COMMERCIAL FARMS 
Upper One-third Middle One-third Lower One-third 


1940 $3.00 $2.00 $1.00 
$5.00-6.00 $2.00 $ .50-.75 
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The author here is speculating that the real net income to the “bundle” 
of resources has increased materially for the upper one-third of the com. 
mercial farms in the past 18 years, that it has changed little or none for 
the middle one-third, and that net earnings in real terms to those in the 
lower one-third has probably decreased. The difference in earning a. 
pacity has widened materially between the upper and lower third of 
commercial farms, in fact, even between the upper and middle third, 
during a very short span of years. Along with this, we also recognize that 
the typical “bundle” of labor, capital, and management resources has 
shifted toward more management and capital and much less labor, I have 
estimated that the ratio changed from 8-2-1 to 5-2-3/4 during this period, 
I would not argue that the magnitude of the change in ratio is anywhere 
near correct, but I would argue that the direction of the change is cor. 
rect. If this assumption is valid, important financial implications follow 
from the rapidly changing nature of the economic unit called the com. 
mercial farm. 

As we view the financial structure of agriculture, we need to note the 
continued declining importance of farm real estate relative to other 
assets. Since 1940 alone, real estate has declined from approximately two- 
thirds of the total asset structure of agriculture to approximately 60 per 
cent of the total asset structure. The new agricultural technology has had 
a significant effect on land values in the aggregate during the past few 
decades. We can safely say it has held land values lower than would have 
been the case without the new technology. Technologies which are gen- 
erally adaptable throughout agriculture, to say the least, have lowered 
the value of poor soil resources relative to the more productive soil 
resources in agriculture. The impact of technology on the agricultural 
economy will continue to be great. It seems only logical that land values 
will continue to be held in check by output expanding technologies in 
the foreseeable future. 

Three conditions have been most favorable to application of the over- 
all technology that has taken place to date with respect to crops. First, 
the more productive soils show the greatest response. Soil productivity in 
this respect includes texture, natural drainage, and other characteristics 
in addition to its native fertility, since more and more we are turning to 
plant food for providing the nutrients for crop growth. Second, topog- 
raphy adapted to farm mechanization is essential. Third, weather—both 
sufficient rainfall and proper distribution—remains important. This last 
factor, weather, will probably continue to become more important as 
new technologies are adopted in the years ahead. Irrigation currently 
gives no indication of becoming widespread throughout agriculture under 
presently known technology. 
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The gap in earning capacity between the areas well-adapted to tech- 

nology and those not well-adapted will continue to widen. In general, 
land values in areas that are the most favorable in terms of the three 
conditions listed above—soils, topography, and weather—will continue to 
e relative to areas with less favorable conditions. 
In spite of the price depressing influence of technology on land values, 
farm real estate values have increased rapidly and continue to increase 
some. How much of this increase has resulted from changes in the gen- 
eral price level and how much from added capital improvements to real 
estate is difficult to discern. Capital improvements to land continue to 
add an increasingly higher percentage to the real estate value relative 
to the land itself. Some other factors in addition to a rising general price 
level which have contributed materially to rising real estate values in the 
past two or three decades include: (1) government support prices on 
farm commodities which have been capitalized into land values, (2) the 
low supply price of labor as it continues to migrate out of agriculture, 
(3) the scale economies in agriculture which are forcing intense competi- 
tion for units available for sale, (4) considerably lower interest rates today 
as compared with those in the earlier part of the century, (5) some capi- 
talization of new technologies into higher land values. 

All available evidence tends to point toward a falling supply price for 
the services of farm land when stripped of structures and other improve- 
ments (buildings, tile, fertilizer, etc.). Along with this is growing evidence 
that continued application of technologies to land have made it a factor 
showing increasing returns rather than diminishing returns in the classical 
economic sense.” The net effect is that land becomes a smaller and smaller 
factor in the over-all agricultural plant of American agriculture, both 
from the production and financial point of view. By constrast, the non- 
real estate portion of the agricultural plant and of the typical commercial 
farm continues to comprise an increasingly larger share of the over-all 
financial structure. Purchased inputs, both operating and capital, are 
increasing as farms become more highly mechanized, as livestock be- 
comes a more important enterprise in the farming operation, and as farm 
labor and home grown inputs are replaced, The increasing cash farm 
expenditures in relation to gross farm income over time makes this 
phenomenon readily apparent. As margins between cash expenditures 
and gross farm income continue to narrow, the need for enlarging size 
of business operation becomes more urgent, and the risk of price vari- 
ability becomes greater. Many of these non-real estate assets, in fact, an 


ris 


*A detailed discussion of phenomena in agriculture was given by T. W. Schultz 
at the National Land Economics Institute, University of Illinois, in June, 1958. 
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increasing per cent of them, are capital assets with a life much in exces, 
of one year. 


As we sum up the over-all structure of the commercial farm with 
reference to the past, we find that new technology in the form of ma. 
chinery, improved seeds, commercial fertilizer, and farm mechanization, 
among other developments, has proved to be a good substitute not on} 
for labor but also for land. Thus, the supply price for both land and 
labor in agriculture has been declining for the past several decades, 

Commercial farms have traditionally been owned by individuals; their 
financial structure is based on the internal capital of the operator and 
external capital sources in terms of landlord investments and credit 
Certain types of agriculture are best adapted to landlord-tenant situa. 
tions. These also are the types best adapted to the use of fairly sub. 
stantial amounts of credit.* 


As the spread in earning power between commercial farms at the 
upper and lower ends of the scale continues to widen, the question is 
what kind of differential financial structure is possible or economically 
sound for farms within the sector. In 1941, E. C. Young* wrote: 


“Through the use of credit the resources of agriculture are passed to those 
who have demonstrated their ability to use them. There is a kind of rule of 
thumb by which farmers have been guided in land purchase. It has generally 
been considered safe for a farmer to buy a farm when through his own earning 
power and thrift he has saved enough to make a one-third down payment ona 
farm. The loan experience of creditors will show that few farmers in this class 
have lost their farms or become chronic delinquents, the exception, of course, 
being those farmers who were seriously extended during the panics. When 
this process works smoothly, there probably is no better method for society to 
get the best farms into the hands of the best farmers and thereby insure the 
greatest economy in the use of resources. When the assets acquired through 
inheritance, marriage or speculation have served as a basis for credit, the so- 
cial objectives of competitive credit may not have been realized. The banker's 
practice in the past of lending on the balance sheet has contributed to this 
social loss. When it is a matter of indifference to a creditor whether or not he 
forecloses, he may lend on the balance sheet with confidence. When fore- 
closures normally result in loss to the creditor, the practice of lending on eam- 
ing power, thrift, and morals is made profitable. The interests of society are 
best served when a loan is made on this basis, Even if the loan is properly 


made the farm may pass, while still encumbered, into the hands of poorly 
qualified owners through sale or inheritance.” 


Assuming this situation was true in the early 1940's, has not the widen- 


*For an excellent discussion of this, see Donald C. Horton, Patterns of Farm 
Financial Structure, National Bureau of Economic Research, Princeton University 
Press, New York, 1957. 


*E. G. Young, “Credit in Modern Agriculture,” Journal of Farm Economics, 
February, 1941, p. 53. 
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ing differential in earning power of commerial farms since that time 
made prospective earning power an even better basis for extension of 
credit as compared with the balance sheet? Perhaps a one-third down 
ayment is not nearly sufficient on certain farms with limited capital and 
managerial ability, and it may be much too high on the upper one-third 
of our commercial farms. In what group of commercial farms will the 
landlord continue to be an important or perhaps an increasingly impor- 
tant part of the external financing structure? How can credit policies and 
procedures for commercial farms be made commensurate with their 
earning power? 

The author’s views on credit changes dictated by this changing struc- 
ture of American agriculture can be found in other sources.» However, 
with increasing size and commercialization of agriculture, we have now 
reached the point where a lending institution must be in a position to 
fnance the entire farming operation, rather than just a portion of it. 
Specialized lending institutions which can finance only part of the farm- 
ing operation are at a competitive disadvantage in the agricultural lend- 
ing picture. There are many disadvanages to financing a farm operation 
through several institutions, and this situation generally results in more 
limited availability of credit than the farm operation warrants. More 
emphasis is needed on a balanced credit program for the individual farm. 
There is a real need for package credit to cover the entire farming opera- 
tion, It can be provided best by financing the farm as a single unit of 
operation, and not by breaking it down into short, intermediate, and 
long-term segments. 

Translating this into practical terms leaves several implications. For 
example, how long will insurance companies aggressively compete for a 
limited number of farm real estate mortgages in the commercial farming 
areas as they have done the past two decades? As the economy continues 
to grow, a smaller and smaller portion of their investment portifolio is in 
the agricultural sector. A specialized staff is necessary to solicit and to 
appraise the potential investment. Farm loans are small relative to some 
other types of investment. The cost of obtaining the investment is high 
relative to other investments, particularly where a specialized staff mak- 
ing farm loans only is maintained. Farms are not concentrated like urban 
homes, for example. In addition, the life insurance company can finance 
only the farm real estate, not the entire farming operation. This latter 
situation is not unique to insurance companies, of course; it is equally 
true of the Federal Land banks. Even so, I will not be too surprised if 


*See H. G. Diesslin, “A Re-examination of the Credit Needs of Agriculture, 
Journal of Farm Economics, December, p. 1200. Also see H. G. Diesslin, “Financing 
Modern Midwest Agriculture,” North Central Regional Extension Publication No. 3, 
Purdue University, 1956. 
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as many as one-half of the 15 or 20 major insurance companies makin 
farm mortgage loans gradually drop out of the market in the years ahead 


Noncommercial Farm Sector 


Under the preceding section we pointed out the widening differential 
in earning capacity within the commercial farm framework. The differ. 
ential between the commercial and noncommercial farming sectors jg 
even more striking. Thinking in terms of the part-time, residential, and 
low-income subsistence units in the noncommercial farm sector, a mone. 
tary comparison would be rather difficult to make. On the one hand, the 
bulk of the income of the commercial farm is from farming. On the 
other hand, a larger percentage of the income of the noncommercial seo. 
tor comes from nonfarm sources. Whereas the differential between the 
commercial and noncommercial sectors was still not so distinct in the 
1930's and early 1940's, I doubt seriously whether this is now 
true. Basically, the noncommercial sector of agriculture has been an 
owner-operator type of unit with a limted amount of credit available to 
it. What credit was available came primarily from individuals and local 
lending institutions, and the amount was based more on the balance 
sheet and moral characteristics of the borrower than the earning capacity 
of the farm resources. Here, too, the author is willing to hazard an ex. 
ample to illustrate the widening differential of farm earnings between the 
commercial and noncommercial sector. 


Net Returns To A GIVEN “BUNDLE” OF LaABor, CAPITAL, AND 
MANAGEMENT IN AGRICULTURE 


Commercial Farms Noncommercial Farms 
1940 $2.00 $1.00 
1958 $2.50 $ .25 


In terms of rea] net returns to a given “bundle” of resources, I have 
speculated that the ratio between noncommercial and commercial agri- 
culture has gone from 1:2 in the pre-World War II period to 1:9 at 
the present time. In addition, we take into account the fact that the 
volume of gross production per farm in the noncommercial sector tradi- 


tionally has been extremely small as compared with the commercial seg- 
ment. 


Part-time and Residential Farms 


Generally speaking, the part-time farm is a means of moving out of 
agriculture rather than into agriculture on a full-time basis. Over time, 
the nonfarm income becomes an increasingly bigger share of the total 
income of the part-time farmer. The part-time farm has critical financing 
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roblems, but these problems are not essentially farm credit or farm 
financing problems. In addition, as the importance of nonfarm income 
increases in relationship to the over-all income, farm income and the farm 
fnancing problem becomes much less important. The continual widening 
of the gap between the commercial and noncommercial sectors tends to 
make this less and less a farm credit problem, Financing, with any avail- 
able credit base, must be increasingly based upon nonfarm income sources 
rather than farm income sources. 

If the part-time farmer is going to be creditworthy from the farm or 
the nonfarm standpoint, we must look at the pattern of urban and in- 
dustrial development to determine where opportunities exist. Areas of 
rapid urban and industrial development no doubt offer some credit po- 
tenital.© Therefore, the financing problem of the part-time farmer, in- 
cluding the credit problem, is becoming more and more a problem to be 
answered in terms of the amount and variability of nonfarm income and 
the resale value of the property in question. 

Little time needs to be spent with the question of the residential 
farmer. Here the financing problem and the credit base at the outset 
rests on the individual’s financial situation and earning capacity in non- 
farm employment. 


Low-Income Farms 


Where a community offers little or no opportunity for outside income, 
serious financing problems exist. One of the problems is reorganizing 
existing agriculture into more efficient sized units and retaining the better 
operators on these units. Another problem is retraining and relocating the 
surplus workers in agriculture in nonfarm employment. Here, of course, 
the difficulties are numerous. The creditworthiness of the individuals 
usually is extremely marginal and the over-all problem is basically one 
of rehabilitation and welfare rather than agricultural finance. 

In essence, this is a very complex financial problem. It cannot be 
“shrugged off” as an unrelated part of agricultural finance. Certain areas 
should go completely out of agriculture when viewed in strictly economic 
tams. Institutional and sociological considerations are at least as impor- 
tant as economic considerations. Grants and subsidies for redevelopment 
would be required for rapid progress. Though large amounts of capital 
are needed little credit would be forthcoming without substantial super- 
vision and subsidy. Therefore, the financial problems involved in this 


*For an excellent discussion of the potential in local economic development and 
industrialization with particular reference to the noncommercial farming sector, see 
Vernon W. Ruttan, “The Potential in Rural Industrialization and Local Economic 
Development,” Agricultural Adjustment Problems in a Growing Economy, Ames: 
lowa State College Press, 1958. 
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type of agriculture would warrant a separate and more detailed discys. 
sion than can be given in this paper. 


Other Considerations 


Many other financial considerations are important which have not beep 
reviewed in relation to the title of this paper. These would include such 
items as the effects of federal, state, and local taxation on agriculture, 
farm owner-operatorship versus separation of ownership and operation, 
equitable farm leases in light of changing technology, retirement pro. 
visions for older farmers, getting established in farming, business and 
personal insurance programs for farmers, and estate planning. Time does 
not permit review of these important questions. As an illustration of how 
important some of them are, I would like to compare the personal and 
business insurance needs of commercial farmers with their current jn. 
surance practices. 

A study of insurance programs of Indiana farmers revealed that only 
about one-fourth of the farm families studied had adequate types and 
amounts of insurance for satisfactory protection of their families and 
businesses.” About one-half had insurance programs that were unbalanced 
and lacking in one or more of the important types of insurance. Some had 
adequate amounts of fire coverage but limited amounts of life and k- 
ability insurance or vice versa. Studies of insurance coverage of farmers 
of New York and Pennsylvania in recent years reveal very similar 
situations. 

The Indiana study indicated that the remaining one-fourth of the 
families studied either did not believe in the principles of insurance, 
preferred to gamble, or lacked funds to purchase insurance. Many carried 
the minimum amount of automobile liability insurance and had very in. 
adequate fire and windstorm coverage on their real and personal property. 

Generally speaking, farmers with sizable amounts of life insurance also 
carried most of the other types of insurance and those with no life in- 
surance were generally lacking in their entire insurance program. The 
greatest shortcoming of the life insurance program was that less than 
60 per cent of the families carried any at all. In addition, the average 
coverage was low. 

Farm families also appeared to have been over-insured in investment 
types of policies. Ordinary life and term policies would fulfill their pro- 
tection needs just as adequately and at considerably less cost. If this 
situation were reversed so that farmers had 70 per cent of their life 
insurance in term and ordinary policies and only 30 per cent in the more 


*H. G. Diesslin and G. A. Quivey, “The Insurance Program of Indiana Farmets, 
Purdue Agricultural Experiment Station Bulletin 609, September, 1954, 
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wstly investment policies, much more adequate coverage could be pur- 
chased for the same dollar cost. 

The need for more adequate insurance protection against the hazard 
of fire was clearly evident among Indiana farmers. The big problem in 
this area is that many farm operators need to reappraise building replace- 
ment costs and increase their insurance to more nearly cover possible 
losses. The same situation held with respect to liability insurance on 
property and vehicles. More and more farmers are carrying this type of 
insurance, but in a majority of the situations the total amount of coverage 
is very limited. 

We now have fairly adequate knowledge of the coverage required for 
the personal and business side of agriculture. We are also beginning to 
do a better extension job of informing farmers what can be done with 
insurance. Two recent publications in New York illustrate needed and 
important information which can be supplied to farmers on these sub- 
jects. 

We now need studies and recommendations on the priorities than can 
and should be put on different types of insurance both from the business 
and personal standpoints. Types of insurance ordinarily included in an 
adequate insurance program are listed below. The kind of insurance con- 
sidered most essential is listed at the top. Other kinds follow in a declin- 
ing order of importance. However, it must be remembered that insurance 
needs vary with each farm and each farm family. 


Insurance Generally Considered High Priority for All Farmers: 


1. Fire and extended coverage on real and personal property (probably two- 
thirds to three-fourths of current value). 
2. Liability insurance 
a. Auto, truck, and tractor if used on highway 
b. Farmers’ comprehensive personal liability 
c. Workmen’s compensation or employer's liability—if any hired labor 
3. Sufficient term or ordinary life insurance to provide for 
a. Payment of mortgage or other debts 
b. Some income to the widow and family until they can adjust to new 
circumstances. 


Additional Insurance Usually Considered a Good Buy: 


1. Medical payments and comprehensive coverage on automobiles, including 
collision on auto or truck unless over five or six years of age. 

2. Certain types of medical and hospitalization insurance, depending on the 
cost and type of coverage. 


*See R. S. Smith and G. W. Hedlund, “Life Insurance for Farm Families,” Cornell 
Extension Bulletin 1002, April, 1958, and R. S. Smith and J. R. Tabb, “Insurance in 
Farm Business,” Cornell Extension Bulletin 1003, 1958. 
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Optional Insurance: 


1. Health and accident insurance 

2. Crop insurance—federal and private 

3. Endowment and limited payment life insurance 
4. Livestock insurance 


These are tentative judgments of the author under certain circum. 
stances. Certainly, in many farming situations much higher priority would 
be assigned to certain types of insurance given low priority here, There. 
fore, this is just one example of the many farm financial problems which 
require serious research and extension efforts. 


Summary and Conclusions 


In looking rather broadly at the question of the over-all effect of urban 
and industrial development on agricultural finance, I have argued that 
agriculture has been an increasing-returns industry in the setting of 
just-past decades. Thus, agriculture has required reduced amounts of 
land and labor to produce an increasing amount of agricultural products, 
The application of rapidly expanding technology and added capital to 
agriculture to replace land and labor has tended to widen the difference 
in earning capacity of farms within the commercial farm sector and be. 
tween the commercial and noncommercial farm sectors in the U. §. 
economy. Along with this there is, and probably will continue to be, a 
tendency for a falling supply price for agricultural land (as contrasted 
with urban real estate), since the relative importance of land in the over- 
all agricultural plant is declining. 

In reviewing the financial implications of the above situation, some of 
the conclusions we have drawn are as follows: 

1. The earning capacity of the farm in question becomes the significant 
factor in determining the debt-carrying capacity of any given farm. 

2. The debt-carrying capacity (from the standpoint of total asset struc- 
ture) of the upper one-third of our commercial farms has increased ma- 
terially during the past two decades, while the reverse situation holds 
for the lower one-third of our commercial farms. 

3. With each passing year, the finance problem in the noncommercial 
farm sector becomes more and more a problem of financing a nonfarm 
rather than a farm enterprise. 

4. The changing structure of the commercial farm makes it increasingly 
important that the farm be financed as a unit rather than in segments as 
has historically been true—i.e., real estate, working capital, operating 
capital, etc. 

5. Specialized lending agencies will find it increasingly difficult to com- 
pete for an adequate volume of agricultural loans as agriculture continues 
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to become a smaller part of the over-all economy and the need for financ- 
ing the whole farm operation continues to grow. 

6, Other agricultural finance questions continue to grow in importance 
and will need to be given increasing attention. 


DISCUSSION: EFFECT OF URBAN AND INDUSTRIAL 
DEVELOPMENT ON AGRICULTURAL FINANCE 


PAuL R. POFFENBERGER 
University of Maryland 


In recent years the American farmer has had an increasing need for 
more efficient management of his financial affairs than at any time in the 
past. This need has been accentuated by the advances in technology and 
the shift in use of resources. The management of capital is of primary 
concern to farmers as contrasted to the management of labor in the past. 
Therefore, Diesslin’s broad approach to the problems of agricultural fi- 
nance is logical. An analysis of the impact of urban and industrial de- 
velopment in agricultural finance brings the problems into sharper focus. 

It is my general impression that Diesslin’s paper adequately explains: 
(1) the trends toward commercial agriculture; (2) how technology has 
widened the spread in farm returns from different combinations of labor, 
capital and management, and depressed land values; and (3) the need for 
arevaluation of credit, as well as insurance, for a changing agriculture in 
the face of increasing agricultural integration. 

It appears to me that the relationships between urban (including in- 
dustrial) and rural economics, especially as they concern the financing of 
agricultural enterprises, might have been developed more fully. More 
attention should be given to the problems of financing private as well as 
public facilities and to production processes, particularly where urban de- 
velopments create pressures on adjoining rural areas. In such cases there 
is the problem of obtaining capital or credit, both private and public, to 
provide housing, employment and living standards to a rapidly growing 
population. Likewise, in agricultural areas where farming or limited rural 
employment does not offer an opportunity to employ and support a grow- 
ing population adequately, capital and credit must be made available to 
perpetuate such areas as well as provide the economic facilities in urban 
areas to which the rural population move. 

The rather rapid rise in local and state governmental debts, and the 
limits on such debts, add to the problem. Moreover, since an increasing 
proportion of capital for agriculture involves non-real estate capital, and 
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since there is a growing tendency to exempt personal property from tax 
rolls or to tax it at lower value levels than in the case of real estate, the 
burden of debt will fall more heavily upon real estate valuations, This 
situation is further intensified by the fact that the poorer potential agri. 
cultural areas, with usually smaller-sized farms, are the areas having the 
least proportion of non-real estate resources. Consequently, these areas 
will be hard pressed to finance the economic needs of their surplus Pop- 
ulation, and more hard pressed to help finance such needs for an influx 
of urban and industrial development. 

Diesslin points out distinctive features in agricultural finance: internal 
versus external sources of financing. Changes in the proportions of these 
sources will obviously be determined somewhat by the extent of integra. 
tion in agriculture in the near future. It may also be pointed out that 
integration will tend to limit financial requirements of farmers to fixed 
capital, while financing production processes will be a matter for industry 
and commerce. This should help toward the suggestion that the credit 
supplied to any one party could be more of a one package proposition, 
Another factor in this picture is the increasing number of commercial 
farms purchased by persons who do not need to borrow money to finance 
their transactions. 

Perhaps the lack of understanding of financial management has been 
the greatest stimulus to integration in agriculture. Whether integration 
is good or bad for agriculture is not an issue of consideration here. How- 
ever, the matter of financing the production of a commodity or com- 
modities has been associated with integration. The broiler industry is a 
typical example. Generally, integration has developed where financial 
resources were available in the hands of a relatively small number of 
businessmen and the economic climate was such that the individual 
producer no longer wanted to assume the risk involved in operating in- 
dependently. Thus, the producer is forfeiting his independence as an 
entrepreneur for the guarantee of a wage. This trend is rapidly develop. 
ing in many areas. 

It may be advisable to stress the increasing residual value of farms, 
especially in urban and industrial development areas, or where part-time 
farming prevails. This factor should alter the approach to credit for 
agricultural purposes. 

Land may represent a smaller and smaller percentage of the total 
capital requirements of the agricultural plant, but I doubt the generaliza- 
tion that land will play a less and less important part in the national 
economic product because of the basic part which land and other natural 
resources have played, and will continue to play in the economic life of 
the nation. 
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In his conclusions, I believe Diesslin is implying that because of the 
changes in agriculture over the past several decades, namely the expan- 
on in technology and the shift in the ratio of capital to land and labor, 
there is need for a thorough review of the whole field of agricultural fi- 
nance. The emphasis on commercial farming is important in formulating a 
program of agricultural finance. Long-range policy can no longer logically 
he projected on the basis of averages, but rather the type of farm unit that 
will prevail 10 to 15 years hence should be given major consideration. 

I was pleased to see the emphasis placed on a package proposition for 
fnancing the entire farm operation as a single unit instead of the tradi- 
tional short-, intermediate- and long-term types of credit. More education 
isneeded in this area. 

Another phase of agricultural financing that will need careful study is 
the capital structure of the farm operation and its relationship to the in- 
cme producing capacity of the farm. This is the core of agricultural 
fnance. The impact of financial management is basic to sound manage- 
ment decisions as ascertained by the farm budgeting method. I believe 
there is great need for integrating farm management and marketing de- 
cisions with the financing of agriculture. This approach is most applicable 
to the internal phases of agricultural finance which, in my judgment, will 
increase in importance. 

The conclusions, although tentative and quite general, are significant 
in the over-all picture of agricultural finance. An appraisal of the effect 
of urban and industrial development on agricultural finance clearly 
focuses attention on the need for some major changes which have been 
neglected too long. 
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FEDERAL FINANCING OF RURAL UTILITIES* 


E. C. 
Rural Electrification Administration, USDA 


HE PROVISION of electric and telephone service to the rural areas 

of the United States has presented problems of financing for more 
than 50 years. The extent to which rural utility services are econoni- 
cally feasible has been a matter of continuing controversy. Demands for 
service have consistently been ahead of the availability of private capital 
to finance rural expansion. The comparatively higher costs of rural service 
and the lack of appreciation for the potential use of electric power and 
communication services by farmers sharply retarded early development, 
Many small companies, self-service organizations, and municipal systems 
developed to fill some of the demands. 

The financing of most of the early rural telephone service was done by 
local subscription and small stock companies. Organizations were crudely 
established, few were incorporated, and little attention was given to long- 
term needs. Depreciation reserves, bookkeeping, and other requisites of 
good management were practically nonexistent. Although some educa- 
tional assistance was offered by the U.S. Department of Agriculture; 
the depression of the 1930's, obsolescence, and the lack of maintenance 
led to the rapid deterioration of many rural telephone systems and 
farmer lines. 

Central station rural electric service was slower to develop than rural 
telephony. Technical progress did not make long distance transmission 
and rural distribution of electric energy feasible until after the turn of 
the century. Except for irrigation pumping in certain localities and oc- 
casional rural industries, it was felt that farmers would use electricity 
only for lighting. Consumption was not expected to justify the cost. 

Industry leaders apparently were prone to judge the potentials of 
rural service too much in terms of urban costs and returns. As has been 
noted in more recent years, they failed to anticipate the potential utiliza- 
tion of power on farms; they were too fearful of farm depressions that 
would ruin their investments, and construction standards were too rigid to 
permit lowering costs. As a result, the capital contributions required for 
the provision of service stymied any substantial expansion. Although a 
few small rural companies and cooperatives were organized, only minor 
progress was made toward farm electrification. The result was that only 


* The ideas expressed in this paper are the author’s. 
* Farmers Bulletin No. 1245, Farmers Telephone Companies, Organization, Financ- 
ing and Management, USDA, 1922 (Rev. Apr. 1930). 
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109 per cent of the nation’s farms had central station electric service by 
1935. 


REA Is Established 


On May 11, 1935, the Rural Electrification Administration (REA) was 
established by executive order, as an independent agency, under the 
Emergency Relief Appropriation act of 1935. Under this act, $100 million 
was made available for rural electrification activities.’ 

Even before the order was signed, conferences with industry representa- 
tives were begun because it was recognized that the program should 
have the full cooperation of the operating power companies. In fact, it 
was hoped that generous loan terms would encourage the power com- 
panies to use federal funds for constructing rural electric facilities. It was 
also immediately recognized that there was little possibility of employing 
any substantial amount of relief labor in developing an industry requiring 
so many skills. This strengthened the concept of a loan program as the 
best modus operandi for putting the available funds to work.® 

The initial cooperation of the electric industry gradually depreciated 
into general opposition. Many reasons for this change in attitude have 
been given, but only slight progress was made during the first year of 
REA, except to lay the groundwork for the future. Farm organizations 
and congressional interests were aroused to take more positive steps. On 
May 20, 1936, the Congress re-established REA under the Rural Electri- 
fication act, as a 10 year program for the purpose of lending funds “to 
persons, corporations, states, territories, and subdivisions and agencies 
thereof, municipalities, peoples utility districts, and cooperative, non- 
profit, or limited dividend associations . . .” to construct rural electric 
systems.* In making loans the act provided that the administrator “shall 
give preference to states, territories, and subdivisions and agencies 
thereof, municipalities, peoples utility districts, and cooperative, non- 
profit or limited dividend associations, . . .” 

By this time REA officials apparently recognized that the program 
would be carried on primarily by rural electric cooperatives and similar 
nonprofit organizations. An intensive program was launched by REA to 
assist in the organizing and financing of rural electric cooperatives and 
public utility districts throughout 45 states. There was no prohibition 
against commercial applicants, but the enthusiasm of farm groups for the 
‘cooperative pattern” overshadowed minor interests by other types of 
applicants. 


*H. S. Person, The Rural Electrification Administration in Perspective, Agricultural 
History, Vol. 24, April 1950, p. 70. 
*Ibid., p. 73. 
‘Ibid., pp. 74, 75. 
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The REA was established as an independent agency of the federal 
government. It has been a loan program from the beginning without any 
direct grants-in-aid or subsidies. Effective July 1, 1939, REA was trans. 
ferred to the department of agriculture, under Reorganization Plan [Is 
The initial act provided that loans should be made for a maximum of 
25 years’ duration, 


... at a rate of interest equal to the average rate of interest payable by the 
United States of America on its obligations, having a maturity of 10 or more 
years after the dates thereof, issued during the last preceding fiscal year in 
which any such obligations were issued.”¢ 


Except for $13,928,288 obtained under the Emergency Relief Appropria- 
tion act of 1935, and $130 million obtained by direct appropriation of 
Congress, loan funds were borrowed from the Reconstruction Finance 
Corporation (RFC) at a rate of 3 per cent. In contrast, the rates charged 
borrowers in accordance with the above formula varied from .08 to .0246 
during the period 1936 to 1944. 

The agency operated in this manner until the Pace act of 1944." Under 
this amendment the rate of interest was established at 2 per cent, the 
maximum amortization period was extended to 35 years, and the 10 year 
program limitation was removed. In 1947, the source of funds was shifted 
from RFC to the treasury. Congress annually authorizes certain amounts 
that REA may lend to its borrowers. In turn, these funds are borrowed 
from the treasury under an agreement between the REA and the secre- 
tary of the treasury. 

The principal purpose of REA loans must be to provide electric or 
telephone service to persons in rural areas. In turn, rural areas are de- 
fined as those areas outside of towns and cities of 1,500 population and 
over. Where it is necessary and practical to integrate rural areas with 
towns of more than 1,500 population, telephone loans may include funds 
for such towns where this is requisite to the extension of service in rural 
areas. 

Electric loans to cooperative and other nonprofit borrowers normally 
have been “100 per cent” loans in that they have not been required to 
provide equity capital. Loans usually include funds for completely financ- 
ing the organization and development of rural electric cooperatives. One 
of the early guidelines of the REA program was that of “area coverage’ 
service—e.g., service to all potential consumers within practical limits at 
a common rate, and without contributions in aid of construction. 

Two principal types of electrification loans are available. “Section 4’ 


* 4 Fed. Reg. 2732. 
* 49 Stat. 1365 (1936). 
* 58 Stat. 739 (1944) U. S. Code, Sec. 904 (1952). 
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ans are made for the over-all purpose of providing central station 
dectric service to rural areas, including all phases of distribution, gen- 
eration and transmission. “Section 5” loans are made to existing distribu- 
tio-type borrowers for reloan to electric consumers for financing the 
purchase and installation of wiring, appliances and equipment. Consumer 
facility loans are made on a 5-year basis, at the same 2 per cent rate of 
interest as all other REA loans. Borrowers establish the interest rate on 
the funds reloaned to consumers. 

A long-standing policy of REA has been to make generation and trans- 
mission loans only where power is not available from other sources or 
where a savings in the cost of power can be realized. Although some 
loans for generation and transmission have been made directly to dis- 
tribution cooperatives, larger “G & T” loans have usually been made to 
federated groups of distribution systems. 


Rural Telephone Program 


Following World War II interest grew in extending and improving 
rural telephone service. The independent telephone industry of some 
6000 small companies and thousands of farmer lines generally had 
consumed their meager capital through obsolescence and the failure 
to lay aside reserves for depreciation and replacement. The depression, 
followed by the lack of line materials and equipment during the war, 
intensified the rapidly deteriorating conditions of rural telephone service. 
It was frequently pointed out by farm organization leaders and others 
that the 31.8 per cent of farms (as shown by the census) having tele- 
phones in 1945 was lower than that of 1920 (38.7). And in much of the 
country the grounded megneto service had deteriorated because of 
lack of maintenance and the increase of transmission interference result- 
ing from rapidly expanding rural electric lines. 

Again, much of the operating industry strongly opposed congressional 
proposals to establish a financing program for rural telephony similar to 
that for rural electrification. Existing commercial interests were fearful 
lest a full-scale “cooperative-type” promotional program be the result. 
Without being too vocal in behalf of any particular remedy, many of the 
smaller independent companies agreed to one point: a suitable source of 
long-term financing was requisite to any substantial improvement in 
tural telephony. 

In October of 1949, Congress agreed with this point of view and en- 
acted H. R. 2960, amending the Rural Electrification act of 1936, to 
provide a rural telephone loan program. In many respects the new pro- 
gram resembled the electrification program. It provided the same 2 per 
cent interest rate and the 35 year maximum loan term. 


*63 Stat. 948 (1949); 7 U. S. Code, Sec. 920 (1952). 
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It was “declared to be the policy of the Congress that adequate tele. 
phone service be made generally available in rural areas through the 
improvement and expansion of existing telephone facilities and the cop. 
struction and operation of such additional facilities as are required to 
assure the availability of adequate telephone service to the widest 
practicable number of rural users of such service.” 

The act provides that “the administrator is authorized and empowered 
to make loans to persons now providing, or who may hereafter provide, 
telephone service in rural areas, and to cooperative, nonprofit, limited. 
dividend or mutual associations.” It is of interest to note that the language 
of this section and the congressional history of the amendment set forth 
a clear preference in the making of loans to existing systems already 
providing service in rural areas, with no provision for loans to public 
bodies such as state and local subdivisions or public utility districts, This 
preference to existing commercial and nonprofit telephone enterprises 
was strengthened by a further requirement that applications from such 
systems be considered and acted upon for a period of one year before 
applications from others for serving the same or similar areas are acted 
upon. 

Loans may be made “for the purpose of financing the improvement, 
expansion, construction, acquisition, and operation of telephone lines, 
facilities or systems to furnish and improve telephone service in rural 
areas.” The administrator in making such loans must determine that the 
service to be provided or improved thereby will be made available to 
the widest practicable number of rural users. He must also determine and 
certify that in his judgment the security therefore is reasonably adequate 
and that the loan will be repaid within the time agreed. 

Funds may be provided for refinancing existing debt up to 40 per cent 
of any loan, and funds may be made available for the other stipulated 
purposes without limit so long as the loans are found to be economically 
feasible. Refinancing is not possible merely for the purpose of obtaining 
a lower rate of interest or a longer amortization period. Likewise, funds 
for the acquisition of other telephone properties may be included in loans 
only where such acquisitions can be shown to contribute to the improve- 
ment and extension of rural service. 

Normally, principal payments are scheduled to begin three to five 
years following the date of any note under which funds are advanced. 
Thereafter, debt service is billed in equal quarterly installments through- 
out the remaining life of the loan. Interest payments accrue and become 
payable quarterly on the basis of the funds advanced to borrowers. 

As security for its loans, REA requires a first mortgage or the equivalent 
thereof. The loan contract and mortgage entered into by borrowers in- 
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dude the usual requirements found in long-term contracts and indentures. 
Joan funds are placed under note and advanced to borrowers as needed 
io meet obligations incurred for the approved purposes. The advance of 
funds is made only after all regulatory requirements, title clearance, and 
gther loan contract requirements are met. Proper accounting must be 
followed and adequate reserves for depreciation, maintenance and other 
utility purposes must be provided. Borrowers must agree to minimum 
construction standards; provide REA with quarterly and annual operating 
reports and annual CPA audits; meet minimum insurance requirements; 
establish adequate rates and other charges; provide satisfactory manage- 
ment; and maintain the facilities financed with REA funds in an accept- 
able manner. 

In the early years, commercial telephone borrowers were asked to 
rovide from 20 to 30 per cent equity in new capital or in existing net 
worth, Later, this standard was reduced to 10 per cent. Cooperative and 
other nonprofit-type borrowers were required to provide equity capital 
supplementary to loan funds in the amount of $50 for each new sub- 
scriber to be served, and $25 for existing subscribers, on facilities already 
owned or acquired. 

Owing to the difficulty of getting rural people to contribute capital as 
a requisite to the provision of telephone service, and the time and cost 
consumed in obtaining and meeting them, even these minimum require- 
ments were canceled in 1957. In eliminating the nominal equity require- 
ments, REA substituted more stringent mortgage controls in the interest 
of loan security. Currently, equity is required only where acquisitions 
exceed REA appraised values, in those instances where subsidiary cor- 
porations are formed by property transfer to take advantage of REA 
financing, and in other instances where deemed requisite to loan security. 

The REA approach to the financing of rural utilities is more than a 
aedit program. Financing is basic, but the provision of technical assist- 
ance during the early formative years of a rural electric or telephone 
system has been fundamental to the success of the program. REA has 
carried out an intensive program of research activities, in cooperation 
with manufacturers, to find ways and means of reducing costs and of 
designing electric and telephone systems to meet the needs of rural areas. 
Technical assistance, provided through a field force of specialists in engi- 
neering, accounting, and the various phases of operation and manage- 
ment has been a continuous part of the REA pattern. REA assistance is 
provided until borrowers establish an acceptable loan security position. 

The same approach has been followed in the development of rural 
telephone financing. Many of the existing telephone companies and co- 
operatives had failed to adopt adequate accounting practices, had failed 
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to maintain their plants, and generally, had allowed their smal] enter. 
prises to deteriorate to the point that they now had to build from the 
ground up. They also needed improved management just as they needed 
new physical plants. 


Progress and Achievements 


One index to the progress under the rural electrification program is the 
growth in the percentage of farms electrified—from 10.9 per cent in 1935, 
to 94.8 per cent in 1957. In addition to the farms that received central sta. 
tion power during this period other rural residences and business estab. 
lishments of every type have realized the vast benefits which were for. 
merly available only to urban residents. The REA loan program has been 
responsible for only a portion of this progress, with REA borrowers esti- 
mated to be serving about 54 per cent of the nation’s electrified farms, 
Under the spur of federal financing, many commercial companies inaugu- 
rated active rural extension programs of their own. 

To carry out the REA program of rural electrification credit during 
the past 22 years, Congress has authorized funds in the amount of 
$3,855,928,000 through fiscal year 1958. REA has approved loans in the 
amount of $3.7 billion, and slightly more than $3.1 billion has been ad. 
vanced to borrowers. Approximately 78 per cent of the total loans has 
been for distribution facilities, while 21 per cent has been for generation 
and transmission. Only 1 per cent has gone for consumer-facility loans, 

Loans have been made to 980 cooperatives, 49 public power districts, 
27 other public agencies, and 24 commercial companies. Distribution-type 
loans, totaling $2.8 billion, have been made to construct 1,471,506 miles 
of line and other facilities to serve 5,013,405 consumers. A total of 41 
generation and transmission cooperatives have received loans in the 
amount of $578 million. Borrowers are located in 45 states, Alaska and 
Puerto Rico, 

By the end of March, 1958, borrowers had repaid a total of more than 
$525 million of the principal amount borrowed and had paid some $317 
million in interest. On the same date, the total delinquency amounted to 
less than $131,000, and this was owed by only five of the 984 active bor- 
rowers. Actual losses have occurred in only two cases—totaling less than 
$38,000. 

The achievements of the rural electrification financing program can 
best be measured in terms of what it has brought to rural living, farming 
and rural industry. The consumption of electric power on farms increased 
from practically nothing, prior to 1935, to an over-all average of approxi- 
mately 290 kilowatt hours in 1957. 

In terms of human welfare perhaps the most noteworthy accomplish- 
ment was the elimination of drudgery in the farm home and on the farm- 
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stead. Antiquated methods of pumping water, handling grain, milking, 
laundering, and the many other laborious aspects of rural living have 
heen eliminated. Modern electrical, plumbing and sanitary facilities have 
been installed in their place. 

During the first eight years of the rural telephone program, approxi- 
mately $475 million have been loaned to 610 borrowers. Approximately 
two-thirds of the borrowers are commercial companies, and the re- 
mainder are cooperatives or similar forms of nonprofit enterprises. 

Telephone loans to date have been made to borrowers who are serving 
and planning to serve more than one million subscribers over 275,000 
route-miles of line. Of these subscribers, approximately 547,000 will 
obtain improved and expanded service as a result of REA loans, while 
453,000 will be given service for the first time. 

Although REA borrowers are young in terms of financial history and 
development, their record to date is comparable to that of the electric 
borrowers. Only 17 are delinquent in debt service payments more than 
30 days, and most of these are making substantial progress toward elimi- 
nating their delinquency. 

The latest estimates of the U.S. Department of Agriculture indicate that 
approximately 55.3 per cent of the farms in the United States have tele- 
phone service. However, less than 34 per cent have dial service. If we 
assume a potiential saturation of 75 to 80 per cent, this means that a tre- 
mendous job of rural telephony remains to be done. Rough estimates in- 
dicate that the provision of reasonably adequate telephone service to the 
rural areas of the nation will require more than $2.25 billion of new 
capital, exclusive of defense installations and civil aeronautics communi- 
cations services that may be required. 

The extent to which the REA program will or should be responsible 
for the completion of this vast rural telephone job depends on the extent 
to which private capital finds it feasible. Many of the larger telephone 
companies will undoubtedly continue to expand and modernize the more 
profitable rural areas surrounding the towns and cities which they serve. 
However, several thousand single exchange companies and farmer lines 
remain to be consolidated and merged into efficient operating units, Ex- 
cept for occasional additions to larger companies, the expansion and 
modernization of most of these will likely depend on low-cost public 
financing. The inability of many larger independent companies to secure 
enough equity capital to qualify for conventional private financing, 
coupled with an apparent shortage of long-term financing for small busi- 
nesses in general, means that they also will continue to require public 
financing to do an adequate job of rural telephony. 
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Current Pros and Cons 


Appraisals of the REA programs have varied from extreme to extreme, 
On the positive side, the rural electric and telephone programs have been 
lauded as the most valuable contributions to the United States economy 
since public education and public roads. On the other side, “socialism, un- 
fair competition,” and similar labels have been attached to REA by its 
opponents. A fear has often been voiced that extensive government 
credit will eventually lead to government ownership of the utility 
industry. 

Time and experience, however, have mellowed much of the early op- 
position to both electric and telephone programs. The growing willing. 
ness of the independent telephone industry to accept the loan program 
and to assume responsibility for rural telephony indicate that the fear of 
government is disappearing. 

With the basic job of extending electric power to the nation’s farms 
nearing the 95 per cent mark, REA loans for financing distribution facili- 
ties are generally taken for granted. Section 5, or consumer facility loans, 
have never been made in sufficient volume to create substantial opposi- 
tion, especially where borrowers’ power utilization and sales promotion 
programs have been carried out in cooperation with local merchants and 
suppliers. 

The contributions that adequate power and communication services 
make to rural living, and the economy as a whole, are more and more 
generally recognized. In addition to the direct benefits of power utiliza- 
tion in agriculture, it is estimated that for every dollar invested in rural 
electrification systems, approximately $4.00 is spent by the consumer for 
initial wiring, fixtures, appliances and equipment. Thus, the market 
created for electrical appliances and equipment by the investment of 
nearly $3 billion of REA loan funds has been substantial. 

Current criticism of the electric program frequently centers around the 
continuing amounts being loaned to the rural electric cooperatives. Com- 
mercial interests continue to be apprehensive, especially about borrowers 
efforts to provide their own generation and transmission facilities, rather 
than to purchase power from commercial sources. They feel that expan- 
sion of this type is an unnecessary use of low-cut government credit, and 
unfair competition since they claim the willingness and ability to provide 
adequate power supplies. 

It is frequently suggested that the REA electric loan program should 
be discontinued now that practically all rural areas have been served. 
On the other hand, public utility financing is not a one-time proposition. 
The need for financing will continue as long as system capacity must be 
increased to meet the continuing growth in power consumption. 
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Another point of criticism derives from the nearly $600 million in funds 
that have been loaned but not advanced to the rural electric cooperatives. 
REA loans normally have been made on the basis of borrowers’ projected 
needs for meeting borrowers’ future service requirements. This has re- 
sulted in the accumulation of funds which may not be drawn by bor- 
rowers for several years. 

Critics also observe that loans continue to be made to borrowers who 
have substantial cash accumulations. This criticism is intensified by the 
observations that borrowers use low-cost public money for capital ad- 
ditions while investing their surplus and reserve funds in higher yielding 
securities. Although the question of propriety may appear strong in this 
connection, borrowers justify it on the basis of need for maintaining ade- 
quate reserve resources for financing plant replacements and for emer- 
gency use. 

Recent proposals to the Congress would raise the interest rate to equal 
the cost of long-term federal borrowing plus an additional allowance to 
cover the costs of administering the programs. It also has been proposed 
that many borrowers are able to afford conventional credit terms and that 
they should be shifted from public to private sources of borrowing 
through insured commercial loans or a pooling of private and public 
funds. 

Opposition to changes of this nature covers a wide range of reasoning 
and emotions. On the one hand, it is said that these proposals lose sight 
of the objective of the program—e.g. to provide “area coverage” rural 
utility services which are not attainable through any other means, except 
grants-in-aid, or total subsidy. The more extreme reaction is that such 
proposals are designed to destroy the REA program. 

Although the average cost of federal borrowing has been above the 
2 per cent interest charged on REA loans since 1951, opponents to a 
change take the position that the cost of money is only incidental to the 
aim of the program. They point out that higher interest rates would dis- 
courage further extension of service to marginal and sparsely populated 
areas, and would result in higher service rates to rural consumers and 
subscribers, 

The significance of an increase in interest rates depends on the amount. 
Even a moderate increase of 1.0 or 1.5 per cent might deter some mar- 
ginal rural utility development in both electric and telephone programs. 
The extent to which a rate equivalent to the average cost of federal bor- 
rowings would affect the program may readily be overemphasized. Be- 
cause of the relatively lesser extent to which the job of extending and 
modernizing rural telephony has been completed and because of the 
hatrow margins of economic feasibility characterizing many rural tele- 
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phone operations, an increase in interest rates may have a more adverse 
effect on the telephone program. 

A possibility of reducing over-all debt service costs would be to refund 
a portion of the loan at the end of a specified period. This practice jg 
generally followed in commercial utility financing. Such a modification in 
current REA practice may have a more favorable effect on the ability of 
borrowers to serve marginal areas than is represented by the difference 
between the cost of money and the 2 per cent interest rate. 

A prominent farm organization leader recently suggested that the REA 
program might be reconstituted in a form similar to that of the Fam 
Credit Administration and the Land banks.® This idea may appeal to 
many borrowers, as a means of establishing the REA program on a 
permanent basis. An initial sharing of low-cost federal capital with 
member deposits might answer a number of bothersome questions, 

It might provide an acceptable depository and use for member sur. 
plus and reserve funds, and make it possible to establish a borrower. 
owned source of future credit. By the use of borrower deposits and the 
sale of securities, the use of public funds might eventually be curtailed 
and gradually eliminated, without sacrificing the basic objectives of the 
program. The fact remains that any increase in the cost of credit will 
lessen the extent to which rural utility services can be provided to the 
more marginal areas at a reasonable cost. 

Borrowers may decide that the long-term uncertainties of interest rates, 
availability, and loan restrictions warrant some type of change. This, or 
any similar change, would involve many ramifications that cannot even 
be mentioned in a brief article. The relationship of past and future loans, 
the manner in which public and borrower funds would be shared, the 
degree of dependence on the availability of funds from the private money 
market, and the protection given to borrowers’ interests are only a few of 
the many considerations and implications involved. 

Throughout the 23 years of REA, many pros and cons have been ad- 
vanced concerning this federal credit program. These will probably con- 
tinue because of the many varied interests concerned. One fact stands 
out: substantial progress has been made by the respective interests in 
getting central station electric service to 95 per cent of the farms and 
modern telephone service to an increasing number of rural families. 


* Charles B. Shuman, The Nation’s Agriculture, March 1958, p. 6. 
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DISCUSSION: FEDERAL FINANCING OF RURAL UTILITIES 


Joun L. FiscHER 
Montana State College 


Weitzell has made a commendable effort in portraying the multivariate 
historical, institutional and economic interrelationships underlying de- 
yelopments in the financing of rural utilities. His paper provides a good 
background for understanding the economic and political environment 
within which we operate today. His treatment of the role of the REA in 
the U.S., its motives and aims, are excellent. 

The limitation of the paper lies not in what is said, but in what is left 
unsaid—not in the logic employed, but in the implicit assumptions under- 
ining this rationale. Although the author recognizes that the “extent to 
which rural utility services are economically feasible has been a matter of 
continuing controversy,” he neatly avoids what seems to me to be the real 
issues of the controversy by assuming that the role played by government 
in the past is the most desirable and only acceptable role. I am not sure 
that this is the case and sincerely wish that an individual such as Weitzell, 
with his broad knowledge of both economics and public utility operation, 
would have tackled the job thoroughly. By way of illustration, I am not 
convinced that financing rural utility service is so strictly a matter of eco- 
nomic feasibility in the normal sense of the word. In a modern society we 
do not necessarily expect every individual to bear the total costs of certain 
minimum services and comforts, Classic among these is hospital service, 
RFD, and public education for all children. Perhaps the provision of elec- 
tric and phone service with its many conveniences and contributions to 
health and welfare is amenable to the same kind of rationale. I wish that 
the author had set his sights higher and speculated on what would be re- 
quired of government to provide telephones and similar services for 
specific levels of saturation. Then, let us discuss and John Q. Public de- 
cide whether we want to do it or not. 

I generally agree that the provision of electric services is “well out 
of the forest,” but many problem areas still exist. The great intermoun- 
tain west faces problems as severe today as those faced in the corn belt in 
1935. Just because we have made progress is no reason for resting on 
the job. 

The telephone program obviously has a lot of tough sledding ahead. 
New areas which need to be serviced with both phones or electricity are 
those with narrow economic margins. Even loans for 38 years at 2 per cent 
interest do not make some projects look feasible. With this kind of situa- 
tion I wish the author would have discussed the possibility of some bold 
hew approaches, 
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What about public service commissioners requiring utilities Operatin 
in a given area to really provide “area coverage”? Reports by utility off. 
cials before public service commissions concerning the addition of 
sparsely settled areas give me the impression their economists have done 
a poor job of teaching the marginal concept to company officers! If 
sparsely populated areas had only to bear the costs added to a going firm 
by their addition, the charges for service might not be as high as is fre. 
quently requested. If present firms will not provide “area coverage,” 
would it be too wrong to ask them to give up their franchise in areas of 
greater subscriber density and the area be given to someone willing to 
serve it? I can already hear the howl, “unfair;” however, I want to point 
out in advance that no two subscribers to a public utility carry an equal 
burden of financing or contribute equally to the profit till. The extent to 
which discrimination is permitted is a matter of acceptable norm as it 
relates to the granting of the franchise and establishment of rates, Per- 
haps the norm needs to be changed. 

I agree that the success of the telephone program and further exten- 
sion of electric service depends to a large extent on the continuation of 
low cost public financing. However, it is conceivable that adjusting 
interest rates to conform to the cost of long-term federal borrowing on 
loans advanced for expansion of plant and introduction of technological 
improvements would not appreciably endanger their implementation, | 
wish that the author would have commented on the effect differential 
interest rates based on use would have on the industry. Differential rates 
are commonplace in other industries. 

Several alternatives need to be thrown into the hopper for appraisal 
and discussion. Some may be more effective than what we are doing at 
present and involve less cost. I wish the author would have discussed the 
following, giving us the benefit of his experience in the public utility 
field: 

1. What would a positive, aggressive encouragement of the fusion or 
merger of electric and/or phone cooperatives accomplish? How large, 
if any, are the economies associated with organization, administration, 
management, and acquisition of capital? We need to be exposed to the 
judgment of a reliable, well-informed individual who has a working 
knowledge of the public utility field. 

2. The utilization of publicly supplied capital could be discouraged 
and use of private capital encouraged on the part of organizations with a 
reasonably strong reserve position and thus have access to private capital 
markets by exempting them from paying corporate income taxes on earn- 
ings derived on newly added investments to expand into marginal areas 
and/or exempting interest on their bonds from federal, state and munici- 
pal tax levies. Although it is obvious that there would still be a public 


“cost” in 
more re 
AS 
as Weit: 
means 
capital 
4, Co 
for the 
nancing 
consum 
be logic 
5. TI 
on a pé 
tion, T 
100 pe 
organiz 
expanc 
the ink 
trolled 
howev 
econor 
some | 
vide s¢ 


utilit 


Iw 
throug 
a reo 
way 
financ 
transf 

6. 

ginal 
the p 
areas 
to do 
big 4 
serve 
smal 
W 
cussi 
list 


FEDERAL FINANCING—DISCUSSION 1171 


“ost” involved, in light of political psychology such a program might be 
more readily accepted than those involving the use of tax dollars. 

3, A government guarantee of loans made by institutional lenders such 
as Weitzell suggested in the latter part of his paper might be an effective 
means of channeling private funds into going concerns for expansion or 
capital improvement. 

4, Consideration should be given to the development of specific criteria 
for the determination of eligibility for less than cost to government fi- 
nancing. Some indication of the extent of marginality of service, such as 
consumer-per-mile or the proportion of farm to nonfarm customers, would 
be logical variables in the formula. 

5, The proposal concerning the possibility of reorganizing the REA 
on a permanent basis patterned after the FCA seems worthy of considera- 
tion, This is an excellent idea, provided we are content to advance on a 
100 per cent economically feasible basis. It is inconceivable that such an 
organization would continue to press out into the marginal areas and 
expand services rendered. Many students of the FCA are concerned about 
the inherent conservatism of lending policies of farmer owned and con- 
trolled organizations. I have long been a supporter of cooperative credit; 
however, it is not a “cure-all.” It cannot be expected to provide non- 
economic or even close to marginal services. If this route is followed, 
some kind of public agency must still exist if we are to continue to pro- 
vide service to higher percentages of our rural people. 

I would suggest that a substantial share of what we are now doing 
through the REA might be turned over to the banks for cooperatives and 
a reorganized type of REA work on the sub-marginal area in much the 
way FHA works for farmers. Just as soon as an organization is a sound 
financial risk in a normal lending sense, the loan should probably be 
transferred, 

6. Could some device be found by which risk of expansion into mar- 
ginal or sub-marginal areas by a going concern would be lessened? At 
the present time many REA cooperatives could expand into marginal 
areas with the hope of neither gain nor loss. They are not doing it because 
to do so would risk the capital equity of present members. Risk is the 
big cost involved in expanding into sparse areas. Many areas could be 
served by going firms if financial risk to present owners, whether co- 
operative or otherwise, could be reduced, underwritten, or limited to 
small amounts. Such a program would likely cost the taxpayer very little. 

Weitzell raised more questions than he answered. I am sure this dis- 
cussion has not answered any questions and has probably added to the 
list of unanswered. Economists have long neglected the rural public 
utility field. I am glad to see a rebirth of interest. 
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FARM SUPPLY MARKETS 


Chairman: B. N. Arneson, Department of Co-operation, Saskatchewan 


THE CHANGING STRUCTURE OF MARKETS FOR FARM 
MACHINERY 


W. G. PHILLIPs 
Assumption University of Windsor 


HE INFLUENCES which have determined the structure of the 

farm machinery market can be grouped under three headings; 
physical factors, primarily those related to the geographical features of 
the agricultural market; technological factors, including those character. 
istics of farm machinery which have led to the production and marketin 
of “full lines” by the leading manufacturers; and financial factors, those 
relating to the difficult problem of financing farm machinery sales, This 
paper is an attempt to show the leading characteristics of the market 
structure as it developed prior to World War II, and to indicate changes 
which have been taking place since then. 


The Background: Before World War II 


The leading physical features of the market for farm machinery have 
always been lack of concentration and diversity of conditions among 
market areas. It is a market made up of a tremendous number of relatively 
small enterprises scattered over a vast rural expanse. Diversity results 
both from the varying requirements of soil and terrain, and from u- 
predictable variations in farm income among areas resulting from local 
crop conditions, Taken together, these characteristics of the market ex- 
plain the key features of the distributive structure which developed early 
in this century. They explain the need for decentralization and flexibility 
in response to which the leading producers developed the branch-house 
method of wholesale distribution. They explain the urgency, from the 
producer’s point of view, of being represented in every segment of the 
market, and the consequent building up, in the early decades of this 
century, of a large and unwieldy organization for retail distribution. 

Technological factors made a further contribution to excess distributive 
capacity. Significant developments in harvesting machinery in the nine- 
teenth century preceded by a number of decades of comparable develop- 
ments in tillage machinery, and the producers of these two major types 
of equipment developed as two quite distinct industries, Eventually, the 
costliness of maintaining year-round distributive organizations for the 
marketing of single, highly-seasonal lines provided the needed impetus to 
merge. By the turn of the century such mergers were common, and the 
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rend toward the full-line firm had begun. By the middle 1920's, the de- 
velopment of the farm tractor as the power source for machinery, and the 

adual centralization of farm tractor production within the implement 
industry, had brought the trend to completion. 

Pressures of competition led the early full-line producers to show de- 
cided preference for exclusive dealing arrangements. As a result of this 
pratice and of the apparent need for representation in every corner of 
the market, there developed the pattern, not unfamiliar even today, of 
clusters of full-line retail dealers pinpointed over the market area. By 
1937 and 1938, the industry was coming under sharp censure from official 
sources in the United States and Canada on the subject of its distributive 
practices. The Federal Trade Commission (FTC) pointed out after an ex- 
haustive investigation that “the most frequent criticism voiced by dealers 
respecting their relations with manufacturers was that manufacturers have 
set up too many dealers.” A Canadian parliamentary committee reported 
that “unless some outside agency or competition forces them to do so, 
it is unlikely that the companies themselves will initiate a more eco- 
nomical policy, as each fears the loss of identity of its own organization.” 

Excessive distributive capacity necessitated the carrying of abnormally 
heavy inventory and intensified the problem of financing farm equipment 
from the factory to the user. 

The problem of credit in farm machinery sales is as old as the industry 
itself. Few farmers are in a position to pay cash for machinery; quite 
tightly they expect to finance a good part of their investment in these 
capital goods from the income which they produce. Moreover, farmers 
prefer to buy machinery only in season and to postpone purchases, where 
possible, until reasonably certain that they are warranted by crop 
prospects. As a result, the industry has an enormous inventory problem, 
part of which it attempts to solve by placing goods in the hands of dealers 
considerably ahead of the selling season. These goods too must be 
financed. 

Thus credit has become an integral part of the market structure, with- 
out which the widespread adoption of efficient machinery would have 
been seriously retarded. Irregular selling seasons and payments geared to 
farm income, however, add to the complexity of farm machinery credit. 
The using seasons for machines are highly variable. Harvesting machinery 
may be used only once or twice a year, plows usually twice, planting 
machinery only once, and so on; farmers’ income from the use of such 
machines is likewise variable. 

It is obvious therefore that the financing of farm machinery sales is a 
special breed of credit operation, calling not only for financial strength 
but also for a considerable knowledge of the nature of farm operations 
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and of the machinery being financed. This is the leading factor explaining 
why the bulk of the financing has always been done by the producers of 
farm machinery themselves. Commercial banking principles and prac- 
tice have never been adapted to such credit, and the unique instability 
of farm income over the years has by no means enhanced its attractive. 
ness in the eyes of the banks. 

In the years prior to World War II, there was little system to the 
industry's credit extension, practices being geared to on-the-spot expedi- 
ency rather than to over-all policy. In many cases, companies accepted 
farmers’ paper only with recourse to dealers, a definitely destabilizin 
element in the market structure. Enlarged bad debt losses in the 1930's, 
reflecting a somewhat reckless approach to credit in the buoyant late 
1920's, took a heavy toll from both dealers and companies. Clearly a new 
approach was called for; this emerged during the postwar years. 

Such were the major characteristics of the market for farm machinery 
at the outbreak of World War II. Since the war, although the structure 
of the market has not undergone any substantial or rapid change, a num. 
ber of modifications have taken place, or appear to be in process, The 
remainder of this paper examines some of these modifications. 


Physical and Technological Factors 


The outstanding physical changes in the market have resulted largely 
from the technological development of machinery itself. Specifically, I 
refer to the impact of power farming, or the tractor revolution. Central- 
ization of farm tractor production in the implement industry, and the 
wide adoption of the power-take-off were complete by the middle ’20s. 
Their full impact on agriculture, however, was delayed by the depression 
and the war. Since the war the economies of scale obtainable through the 
use of the larger and more expensive power equipment have had the 
effect of increasing the most economical size of the farm unit, of con- 
tributing to a reduction in the number of farms, and of literally forcing 
a drastic increase in the degree of farm mechanization. Between 1941 
and 1956, in Canada, for example, total farm acreage remained almost 
constant at 173 million acres; yet about one out of seven farms went out 
of existence as separate entities, and average acres per farm increased 
from 237 to 302. In the same years, the ownership of machinery and 
equipment on farms increased some three and one-half times. Figures for 
the United States show that the trends there have been in the same 
direction and even more pronounced. 

Parallel changes have taken place in the distributive structure for farm 
machinery. Substantial reductions have occurred in the number of deal- 
ers, some as a result of mergers between manufacturing firms, but most as 
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a result of the decreasing number of farms and the impracticality of 
marketing expensive machinery such as tractors and combines through 
weak or unreliable dealers. Between 1940 and 1958, dealerships in the 
United States decreased from 27,500 to 18,000. A similar reduction in 
dealerships took place in Canada, from about 13,000 to 9,000. 

The reduction in the number of dealers has been accompanied by a 
eneral raising of their calibre and financial status. Dealers today must 
know the features of the complex machinery they sell. They must be 
capable of assisting farmers in making economic decisions regarding pur- 
chase. They must maintain service facilities and stocks of repair parts. 
In the future, greater demands will be placed on dealer financial strength 
and ingenuity in order to cope with the increasing flow of trade-in ma- 
chinery, and of used machinery coming onto the market from marginal 
fams which are being abandoned. Moreover, dealers are being en- 
couraged by the companies to fortify themselves by handling supple- 
mental lines more or less allied to farm machinery, such as small crawler 
tractors for construction work, and so on. 

Thus we find that already the average net worth of dealers in the 
United States has increased from about $25,000 in 1940 to $96,000 in 
1958, It seems certain that this trend will continue, making entry into 
the field more difficult, and ultimately eliminating the still considerable 
number of “curbstone” dealers whose ambition, ability or financial 
strength have not kept pace with the requirements of the market. 

In this connection, the effects of the possible spread of integration in 
farm operations merit speculation. The future of integration is not at 
issue here, and its ramifications are obviously too great to treat in detail. 
Nevertheless, if integration were to spread widely throughout agricul- 
ture, it would at the very least have the effect of hastening the disappear- 
ance of marginal farmers, and probably of quickening the interest of 
farmers and processors in the use of new, more efficient methods and 
machinery. In both cases, the effect would be in favor of the larger 
dealer, because of the added pressure created on the used machinery 
market and of the increased awareness required of dealers of the prob- 
lems of farmers and the machines best suited to meet them. 

All of these changes suggest that the excess distributive capacity is 
being wrung out of the market structure in some measure; and that the 
future will bring a greater measure of stability to the dealer structure 
than has been heretofore known. This belief is supported by the unlikeli- 
hood of a recurrence in the future of the pressures which have kept the 
dealer organization in a state of instability over long periods in the past. 

There was, for example, the wave of mergers in the industry between 
1890 and 1915, and its destabilizing effect on dealers. Although mergers 


ng 

of 
ity 
ve- 
the 
adi. 
ted 
ing 
0's, 
ate 
ew 
ery 
e 
m- 
he 
ely 
| 
ral- 
the 
ion 
the 
the 
On- 
ing 
94] 
ost 
out 
sed 
and 
for 
me 
rm 
eal- 
as 


1176 W. G. 


are still a definite possibility in the case of some of the smaller full-line 
firms, they will never resume their earlier importance. There was an 
intense and prolonged period of spatial competition and market uncer. 
tainty during which the market was expanding geographically, lasting in 
Canada as late as 1930. This is now complete. And finally, the tractor 
revolution brought about, as has been seen, new demands on dealers 
and the elimination of thousands of dealerships. Technological improve. 
ments will continue to be made in farm machinery, but there are no 
advances imminent whose effects will be comparable to those of the 
combine when it succeeded the binder, or of the tractor when it became 
the power source for all machinery. 


Financial Factors 


Before dealing with the financial factors, we might note some of the 
main features of the company-dealer relationship. Throughout most of 
the farm equipment industry, the company-dealer relationship is based 
on purchase contracts, under which dealers agree to purchase from the 
companies at prices somewhat below (usually by about 20 per cent) the 
manufacturer's list price, the machines which they have ordered. There- 
upon the machine becomes the property and responsibility of the dealer. 
In some cases such as where farm income falls below expectations, or 
where competition forces an adjustment, companies may make interim 
concessions in list prices. Companies do not generally announce such 
price cuts, but rather offer to dealers a bonus on sales of the affected 
machines, leaving them free either to offer a higher trade-in allowance 
or to keep the bonus if they sell at full price. Under purchase contracts, 
dealers generally agree to maintain facilities for servicing machinery. 
During warranty periods, companies pay the labor cost of service 
covered by the warranty, the usual practice being to pay the dealer 50 
per cent of his regular service charge. Since the dealer's regular service 
charge is normally double his labor rate, 50 per cent is assumed to cover 
the labor cost. 

Purchase contracts have been the prevailing practice in the United 
States since the early part of this century. Consignment contracts, under 
which the dealer acts in the capacity of a commission agent for the com- 
pany, were widely used in Canada prior to 1945. In that year, sellers in 
Canada shifted over to purchase arrangements, which since then have 
been almost universal throughout Canada and the United States. 

From the point of view of company accounts and that of dealer re- 
sponsibility for the machines, there are some real differences between 
consignment and purchase arrangements with farm machinery dealers. 
From the point of view of financing the machinery, however, not much 
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real difference exists. The fact is that in both instances the company 
stands ready to do the bulk of the financing, i.e. to carry the machine 
both while it is in the hands of the dealer and after it has been sold to 
the farmer. The resulting credit load assumed by the implement industry 
probably exceeds that of any comparable heavy manufacturing enterprise. 

Let us take a typical example from the credit practice of one of the 
leading full-line firms. The company provides not only inventory financing 
for new complete machines and repair parts purchased by the dealer, but 
also inventory financing on used machines taken in trade, and financing 
service for retail installment paper advanced by buyers. Inventory financ- 
ing is done without any interest charge or additional cost, and without 
requiring a down payment. Terms of payment are related to the normal 
selling seasons for the machine rather than a stated length of time after 

urchase by the dealer or user. 

To illustrate, if the company shipped six combines to a dealer on or 
after November 1, 1957, no payment would be required, except if a ma- 
chine had been sold, prior to November 1, 1958. On that date payment 
for three of the machines (50 per cent of the original delivery) would be 
due, the other three being carried over until August 1, 1959, 21 months 
after delivery. Settlement is, of course, due immediately if a machine is 
sold. 

When sale is made to a farmer, the dealer usually takes a used ma- 
chine in trade, and the company will finance this machine without inter- 
est or down payment for four months, after which it may be extended at 
6 per cent interest. Should the dealer sell this machine, taking a second 
used machine in trade, the company will again finance him in a similar 
manner in the second trade-in. Meanwhile the company stands ready to 
finance, without recourse to the dealer, acceptable farmers’ notes taken 
in payment for both the new and the used machines. The company with- 
holds 3 per cent of the face value of such notes in a reserve against 
which losses may be charged, and any excess in this reserve above 5 per 
cent is returned to the dealer. This method helps to protect the company 
against loss and spurs the dealers to avoid risky trades. On retail sales, 
the company requires that the dealer take at least a 30 per cent down 
payment, permitting the balance to be spread over as many as 40 months 
on expensive machines. In other words, it is entirely possible that as 
much as five years could elapse between the time of original shipment 
by the company and the receipt of final payment for the machine. 

This is large-scale finance for a manufacturing company. The company 
referred to above is currently financing inventory purchased by its deal- 
ers in the United States to an average of about $40,000 per dealer and 
has total receivables from dealers of about $150 million. This increasing 
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burden of credit has forced a complete reassessment of credit polic 
throughout the industry since World War II, as a result of which the 
major companies, including International Harvester, John Deere, Massey. 
Ferguson, J. I. Case and others, have now set up separate financial sub. 
sidiaries to handle all matters pertaining to the financing of sales, Under 
this new approach, almost the last vestiges of responsibility for credit 
have been lifted from the shoulders of the dealer, a development which 
gives added reason to expect greater stability at the retail level in the 
future. 

In Canada, a further stabilizing element in the credit picture has heen 
the Farm Improvement Loans act of 1944, The Canadian government 
had long recognized as undesirable the farmers’ necessary dependence on 
manufacturers and merchants for credit in purchasing capital require. 
ments. As far back as 1937 the special committee on farm implement 
prices had reported: 


“The companies point out that they extend credit to the farmers when no 
other credit agencies will extend such credit to them. Having in mind the terms 
on which this credit is extended, the committee regrets that some agency such 
as our banks or other loaning institutions has not evolved a method whereby 
credit for this purpose could be extended to the Canadian farmer on a more 
satisfactory basis.” 


In answer to pleas of this sort, the Farm Improvement Loans act was de- 
signed to encourage Canadian banks to provide intermediate and short 
term credit to farmers, through a guarantee against losses up to 10 per 
cent of a bank’s aggregate loans under the act. Such loans may be made 
up to $5,000 for any individual farmer for specified purposes and at a 
maximum of 5 per cent interest. From its inception to the end of 1957, 
$638 million had been loaned under this act for the purchase of farm 
implements and machinery. 

Although the Farm Improvement Loans act had operated fairly suc- 
cessfully, there is still reason to believe that many local banks have not 
participated to the degree warranted by the government's guarantee. This 
seems to have resulted not only from a lingering reluctance on the part 
of many bankers to become involved in agricultural credit but, in the 
case of farm machinery, from the difficulty of arranging convenient and 
adequate security for the loan. The government still requires that banks 
repossess and sell a machine before a claim made by the bank can be 
paid. Some change in this latter stipulation will doubtless have to be 
made in the future. Banks have no organization for dealing in used imple- 
ments, and under the present conditions, the repossession and resale are 
frequently handled in a perfunctory manner by the bank’s solicitor. The 
result of this has been losses on new claims much heavier than they 
should have been, considerable adverse criticism of the banks’ methods of 
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sale, and a number of unsuccessful meetings between banks, govern- 
ment and the industry in order to find a solution. 

Whatever the difficulties experienced under the Farm Improvement 
Loans act, the principles on which it is based seem to hold the only last- 
ing solution to the credit problem. The specialized credit corporations 
which the implement companies have set up in the postwar years are per- 
forming a necessary function in the absence of anyone else able and will- 
ing to take it on. There seems little doubt, however, that the implement 
companies would willingly move out of the credit field if some other insti- 
tution could, and would, move in. To quote William A. Hewitt, president 
of John Deere and Company, in January, 1958: 

“We provide (credit) because we must. In so doing, it is neither our wish 
nor purpose to compete with banks. Our evidence for this is the fact that much 
of the farmer paper we accept from dealers generally carries higher rates than 
banks charge for such paper, and our rates are as low as any in the industry. 
_.. Surely the limited availability of credit from other lower-cost sources must 
be a factor in this situation. . . . I say that any bank that will extend credit of 
this sort to farmers without recourse to our dealers is most welcome to all the 
business it can get”—(Address to the 10th National Credit Conference, The 
American Bankers’ Association) 


The basic fact of implement credit is that no one can select ahead of 
time any farmer who will keep up payments of principal and interest on 
time if a succession of years of drought and low prices follow the pur- 
chase. In such an event, which in the light of current official crop reports 
does not seem at all unlikely for the near future in some areas of 
Saskatchewan, the heavy depreciation on modern machinery will in- 
tensify farmers’ losses, and will impose a very severe strain on the credit 
facilities of implement companies. 

It has yet to be demonstrated, and it seems unlikely, that any credit 
facility, dealing only in farm equipment loans and holding only farm 
equipment as security, could survive the strain of a prolonged agri- 
cultural depression. Such a condition has not prevailed since World 
War II. Nevertheless, its likelihood for the future, at least in some 
major segments of the market, is sufficient to warrant action from official 
sources and from the industry itself. Again, therefore, it is suggested that 
the only lasting solution lies in the greater flexibility available through 
bank credit backed, if necessary, by a government guarantee against loss. 
Even here, however, the Canadian experience has made clear that, before 
this principle can operate with full success, the banks and the farm ma- 
chinery companies must develop a much closer working relationship 
than has existed in the past. Only in this way would banks be enabled 
to acquaint themselves more closely than they have done hitherto with 
the peculiarities of farm machinery credit, and to appreciate the extent 


liey 
the 
ub. 
der 
edit 
ich 
the 
een 
ent 
on 
ent 
no 
rms 
ch 
eby 
ore 
ort 
Der 
ide 
a 
7, 
C- 
10t 
his 
art 
e 
nd 
be 
be 
le- 
€ 
he 
ey 
of 


1180 W. G. 


to which such credit, judiciously extended, offers profitable Opportunities 
for lending. As for the matter of security, dealers and banks might well 
get together to look into the possibilities of dealers’ storing, recondition. 
ing and selling machines which the banks have been forced to repossess, 


Other Developments: Machinery Rentals 


The trend toward expensive machinery and the general lack of buoy- 
ancy in the implement market in recent years has led to much discussion 
of the feasibility of machinery rentals. Within the past month I visited 
and interviewed officials of the National Retail Farm Equipment as- 
sociation, St. Louis, and of the leading farm machinery companies in 
Moline, Chicago, Racine, Toronto and Brantford, with a view toward 
learning their problems and ideas on implement marketing, and especially 
their views on the future of rentals. The latter may be summed up as 
follows: 

The attitude toward renting is generally one of caution, but it is felt 
throughout the industry that, at present, renting of farm equipment is not 
as widespread as is commonly supposed. The renting that is being done 
is not on any systematized basis and the initiative is coming entirely 
from dealers who are renting machines to which they have clear title. 

The national dealers’ association in the United States appears to have 
modified its views considerably since last November when it expressed 
enthusiasm over the idea of renting both new and used machinery. At 
that time the dealers’ association issued a release to dealers pointing out 
that: 


“From the standpoint of the farmer or contractor, there are definite advan- 
tages to renting equipment. One is tax savings. Second, renting conserves work- 
ing capital, These factors provide a real incentive to lease equipment for the 
short periods of time extra equipment is needed during the year. From your 
standpoint, this trend offers an opportunity to ‘cash in’ on a market that has 
so far been untapped. It gives you an opportunity to put idle ‘trade-ins’ to 
work—at a profit. Or, you can lease new machines at the same rate and recover 
cost with eighty days’ rentals.” 


While the association still supports the principle of renting its view now 
is that it should be limited to used and reconditioned, rather than new, 
equipment. 

The leading manufacturers are generally opposed to the rental idea, 
although they readily admit that if a dealer has made full settlement for a 
machine he is quite entitled to rent it, whatever the company may think. 
Some companies oppose even this type of renting on ideological grounds. 
Opposition is universal to the idea of a dealer renting out a machine for 
which he has not made final settlement with the company. Nevertheless, 
the leading companies in the industry produce industrial machinery as 
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yell as farm equipment and so are familiar with the idea and practice 
of leasing machinery. All have made provision for adapting their agree- 
ments currently used in renting industrial machinery to farm equipment, 
and stand ready to do so if competitive conditions make it necessary. 
Were this to come to pass, the plans would probably call for accepting 
the lease itself as collateral for the machine. But each of the leading 
companies claims that it will not be the first one to make such a move. 

It appears, therefore, that while company-supported renting by dealers 
is by no means imminent, there is a strong possibility that it could develop 
should any company seek to take advantage of the economic appeal 
which the idea carries for farmers, particularly those temporarily in need 
of extra machinery. In any tight market situation in the future a strong 
temptation will be present for companies to move extra machines into 
the hands of dealers for rental purposes under some form of accelerated 
payment plan. At current rental rates, a very attractive proposition could 
be worked out where a dealer might acquire full ownership through 
rental payments in a relatively short time. The competitive aspects of 
such a possibility are interesting, since this is a situation where the gains, 
though probably short-lived, would accrue to the company which made 
the move first. Should the practice ever become common throughout the 
industry, any extraordinary gains would be cancelled out. 


Cooperative Selling of Farm Machinery 


Another development of comparatively recent origin has been the 
selling of farm machinery through cooperative organizations. I have 
dealt with this subject elsewhere (Farm Implement Industry in Canada, 
University of Toronto Press, 1956) and, because of space limitations, shall 
not attempt to present more than a few random observations here. Briefly, 
it may be said that cooperative activity in farm machinery has developed 
along three lines. One of the Canadian full-line firms has, since 1945, 
tuned out a portion of its output bearing a distinctive color and the 
“Co-op” name. This has been sold directly to regional cooperatives in the 
United States, and to Canadian Cooperative Implements Limited in 
Canada, which in turn have sold it to farmers through their own outlets, 
ostensibly as cooperative machinery. Secondly, some, though not all, of 
the other full-line firms, as well as a number of the short-line specialty 
firms, sell their machinery to local cooperatives in certain areas. This 
machinery is generally not distinguishable from that sold through the 
companies’ own dealers. Finally, cooperatives themselves have, to a 
limited extent, gone into implement production. 

Despite the importance of cooperative selling in some areas, it appears 
still to be insignificantly small in the total market. There is no doubt 
that cooperative selling of farm machinery can mean real economies. 
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Just as real, however, are the difficulties which have restricted its volume 
in the past and may continue to do so in the future. These difficulties 
reflect the peculiarities of the market itself. There are, for example, the 
problems of credit, servicing and trade-ins. It may or may not be true, 
as many in the implement industry ruefully suggest, that that industry has 
for so long “babied” the farmer in these respects that he now expects 
greater patronization from implement sellers than from any others, It 
does seem true that farmers do not buy machinery as they buy other com. 
modities. They have become accustomed to having their machinery sold 
to them. Thus many sales methods and practices which are clearly dis. 
pensable in the selling of most goods have come to be considered 
“essentials” in the sale of farm machinery until the usual economies of 
cooperative sale are extremely difficult to attain. It would seem, therefore, 
that a long-standing mode of thought among farmers must be changed 
before large-scale success can come within reach of the implement-selling 
cooperatives. 


DISCUSSION: THE CHANGING STRUCTURE OF MARKETS 
FOR FARM MACHINERY 


Martin A. ABRAHAMSEN 
Farmer Cooperative Service, USDA 


I think we are fortunate that a man with Phillips’ background and ex- 
perience was chosen to give the opening paper at this session. To me this 
is a historic occasion, for this session recognizes what has existed for a long 
time: namely, that in agriculture there are production supply markets as 
well as commodity markets. The importance of this generally neglected 
area in the thinking of agricultural economists is indicated by the fact 
that farmers now spend nearly 50 per cent of their cash income on pro- 
duction supplies and related services. 

After briefly reviewing the structure of the market for farm machinery 
prior to World War II, Phillips concerns himself with “. . . changes which 
have been, or are, taking place since then.” He discussed certain physical 
and technological factors, emphasized financial arrangements, and closed 
with an exploration of machinery rental and cooperative selling. Except 
for such observations as I will develop on certain points of Phillips 
paper, I find myself in substantial agreement with many of the ideas that 
he presented. 

In his discussion of physical and technical developments, Phillips 
attributed reduction in the number of machinery dealers primarily to the 
decline in the number of farms during the past few decades. This inter- 
pretation may be subject to some question. It generally is agreed that the 
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extensive use of machinery has resulted in larger farms and, perhaps even 
more important, in larger fields on these farms. As farms increase in size, 
more, rather than less, machinery is required. It is somewhat difficult to 
see how this would lead to fewer dealers. 

Furthermore, we need to consider the actual decline in the number of 
dealers. Phillips may have used census figures in arriving at this number. 
However, the major machinery manufacturing companies in the United 
States now report about 23,000 authorized dealers. I am inclined to be- 
lieve that such factors as greater diversification in dealer operations, in- 
creased financial requirements, and ability to adjust to the growing com- 
plexities of the present day farm machinery business have been more 
important than a reduction in number of farms in explaining trends in 
dealer numbers. 

Even on these points, however, we need to exercise care in any ap- 
praisal. The present number of dealers may quite likely reflect the gen- 
eral level of economic activity in the industry and the inclination of 
manufacturers to “hang on” to dealers in the hope that future volume 
will justify their continued existence. A few years of economic adversity 
could seriously reduce dealer assets and undermine what Phillips chooses 
to suggest is a status approaching “stability” in the industry—a status 
which is more fictitious than real, as I shall later emphasize. 

Phillips also speculates on the possible impact of integration on farm 
machinery markets. Looking at the impact on farm operations, he says 
that if integration spreads widely through agriculture “. . . it would at 
the very least have the effect of hastening the disappearance of marginal 
farmers... .. Certainly I agree that further integration would tend to 
eliminate existing marginal farmers. But does Phillips believe that this 
might stabilize the marginal farmer situation? I see a new set of marginal 
farmers appearing as soon as the present ones disappear. 

A more fruitful aspect of integration might well have been to explore 
its ramifications in the market structure. For instance, it is generally 
recognized that the strong credit ties between manufacturer and dealer 
places the latter in what some people describe as a “captive” position. 
The manufacturer makes the basic decisions, establishes the terms, and 
maintains sufficient control over dealer operations. Thus, in effect, the 
dealers are vehicles for effectively integrating manufacturers’ activities. 

Phillips’ observations on wringing out excess distributive capacity 
opens up an area of integration that is of special concern to farmers. 
I find it difficult to share his optimism as to the likelihood that such 
wringing out will be accomplished and a greater degree of stability 
attained. A number of factors suggest that for practical purposes the field 
may be more overpopulated now than at any time in the past few 


me 
lties 
the 
Tue, 
has 
ects 
It 
sold 
dis- 
red 
of 
ore, 
ged 
ing 
ex- 
is 
ng 
as 
ed 
act 
r0- 
ay 
ch 
al 
ed 
pt 
DS 
at 
ps 
ne 


1184 MartTIN A. ABRAHAMSEN 


decades, notwithstanding some declines in absolute numbers, Some 9 
these are: improved roads, better communications, and changing financi| 
requirements with resulting excessive duplication and competition, 

All this adds up to a market structure for farm machinery that empha. 
sizes many of the weaknesses that often characterize production supply 
markets. The experience of farmer cooperatives in the manufacture of 
farm machinery in the United States and Canada generally has bee) 
limited, as Phillips suggests. The growing importance of machinery s 
an item of production costs, however, may well mean that farmers will be 
inclined to take a second look at integrating as it relates to this industry. 
This is in line with the need for a change in the mode of thought that 
Phillips stated is needed if further distribution through cooperatives js 
to be achieved. 

The joint ownership of farm machinery is a practice that might be 
explored further. The possibility of bypassing costly and duplicating dis. 
tribution services, the opportunity of providing their own financial 
arrangements, and the need for obtaining related services geared to 
changing farm needs, all are considerations that bear on the farmers 
interest in integrating their operations with the farm machinery industry 
so as to achieve some measure of market control. 

Phillips closes his discussion on physical and technical factors by look- 
ing into a crystal ball and saying, “. . . there are no advances imminent 
whose effects will be comparable to those of the combine when it suc- 
ceded the binder, or of the tractor when it become the power source of 
all machinery.” As I look in my crystal ball, I see developments in the 
next 40 years that in all likelihood will dwarf those that have occurred 
in the past 40 years—important as they have been. 

In his observations on financial factors, Phillips devotes considerable 
attention to manufacturer-dealer relations. While present purchase and 
sales arrangements may be considered the accepted practice, I believe 
that a careful look at this practice would indicate little real change from 
the consignment arrangements that formerly prevailed. For instance, 
dealers do not pay for machines that don’t sell. Manufacturers move them 
on to dealers in other areas. Commenting on credit, Phillips recognizes 
that no real difference exists in this practice regardless of whether con- 
tract and sales or consignment methods of operation are used. 

On another aspect of credit, namely, that manufacturers gladly would 
relinquish the credit arrangements they have developed, there are many 
who would disagree. This is because the granting of credit has become 
a profitable activity for those manufacturers who provide it. 

An evaluation of machinery rental perhaps should include custom hire 
—a practice that has become especially important in the baling of hay 
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and combining of grain. Indications are that interest in rentals will rather 

ly reflect the extent of machinery sales and economic conditions in 
steal stry. Because of the idealogical opposition voiced by some 
: nomi it seems that further development of this practice likely 
aie to come from aggressive dealers. They are apt to be in areas 
pe cannot support sales of individual machines to farmers or where 
les need supplementary machinery in addition to that already 


ee ‘wide range of problems that have been pinpointed by Phillips 


offers a challenging field for students in agricultural economics. He has 
made an important contribution in bringing them to our attention. 


THE CHANGING STRUCTURE OF THE FERTILIZER INDUSTRY 
IN THE UNITED STATES 


E. L. Baum anp S. L. CLEMENT*® 
Tennessee Valley Authority 


CC World Wor 1 of fertilizer nutrients in the United States since 
World War II has doubled from 3 million to 6 million tons of 
plant nutrients. This represents a spectacular growth by an industry, 
In the West North Central states, plant nutrient consumption during this 
decade has increased four times; in the East North Central states, it in. 
creased one and one-half times; and even in the South Atlantic states 
where commercial fertilizer has been used for over a century, plant 
nutrient use increased about 35 per cent (see Table 1). This sudden ex. 
pansion of the industry has been accomplished by marked changes in 
the marketing structure, not only as to form, participants, practices, and 
goods handled, but also as to the market and plant location, fertilizers 
demanded, and fertilizer uses. 

Of interest to us, and of importance to the topic under discussion, are 
the reasons for this phenomenal expansion and growth in the fertilizer 
industry. 

The embryonic stages of development in the commercial fertilizer in- 
dustry of the United States started about a century ago. Justus von 
Liebig’s research work in plant-soil relationships in Germany had shown 
that nitrogen, phosphorus, and potassium were essential plant nutrients, 
and that often they were in too limited quantities in the soil. Other 
pioneers like Lawes and Gilbert in England, through their early pro- 
duction and experimentation with fertilizers of organic and/or by-product 
origin, did much to advance fertilizer technology.” Initially, imports of 
guano were used to supply industry’s needs to fulfill farmers’ demands 
for fertilizer. Sodium nitrate from Chile was also imported at an early 
date. By-products from slaughtering plants, coke-oven operations, and 
other industries plus imports provided the principal sources of fertilizer 
in the United States for many years, Fundamental to the organization of 
any industry are those agencies which actually handle the physical goods 
which are the products of the industry. In the fertilizer industry, these 
agencies are (1) importers and exporters, (2) primary producers, (8) 


® Appreciation is extended to John R. Douglas, Jr., and Harold G. Walkup for 
their valuable assistance in developing the basic data necessary for the preparation 
of this paper. 

+A. L. Mehring, et al., Statistics on Fertilizer and Liming Materials in the United 
States, Statistical Bulletin No. 191, USDA, April 1957, Table 105, p. 106. 

*Mirko Lamer, The World Fertilizer Economy, Stanford: Stanford University 
Press, 1957, chap. 3, pp. 31-58. 
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brokers and wholesaler distributors, (4) mixers, (5) retail dealers, and 
(6) ultimate users. 

Changes in the marketing structure for fertilizer have been and are 
being “triggered” by technological, economic and sociological, instity. 
tional, governmental policy, and other dynamic factors. Our assignment is 
to present and analyze the nature of the fertilizer marketing structure 
as it exists today, the forces that have contributed to the present struc. 
ture, and some changes that may occur in the future in the United States, 

Commercial fertilizer entering the channels of commerce consists of 
very large number of specific products each containing to some degree, 
nitrogen, phosphorus, and/or potassium.’ Some of these products—par- 
ticularly the straight materials—are more or less suitable for further 
processing into other fertilizer products, or in their present form may be 
used for direct application to the soil. Additional nutrients (minor ele. 
ments) essential to plant growth and in short supply in some soils fre. 
quently are added to mixed fertilizers. 

Fertilizers were initially distributed in solid pulverized form. At pres- 
ent, fertilizer materials are available as gases, liquids, and solids, The 
largest amount is still distributed in the solid pulverized form, although 
there has been a marked increase in the manufacture and use of granu- 
lated or pelletized dry form fertilizers to replace the pulverized form. 
Large increases are developing in the use of gaseous and liquid forms 
(especially nitrogen) in many of the principal agricultural areas.‘ 


Market Structures in General 


The structure of markets with which agricultural economists usually 
are concerned frequently resembles the shape of an hourglass; that is, 
from a widely scattered production area the product, through a series of 
steps, is concentrated and processed, and then, through another series of 
stages, the product in its final or near final form is distributed to widely 
scattered consumption areas. 

The general structures of the fertilizer industry and of the markets 
through which its products move represent typical nonagricultural in- 
dustry configurations. This is a pyramid structure with a few producers 
at the top developing from concentrated sources of raw materials the 
primary semifinished products of the industry. A fanning-out to a larger 


* Fertilizers are designated by grade as to their content of nitrogen, phosphorus 
pentoxide (P:O;), and/or potassium oxide (KO). Thus, a 5-20-20 mixed fertilizer 
contains 5 per cent nitrogen, 20 per cent P.O; or its equivalent in terms of phosphorus, 
and 20 per cent K:O or its equivalent in terms of potassium. Carriers of single nutrients 
are designated as straight materials, such as 33.5-0-0 for ammonium nitrate. 

* Fertilizers Applied in Liquid Forms, Agricultural Research Service Special Report 
22-35, USDA, November 1956. 
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and larger area occurs as these primary products move through the 
marketing channels, and from points of further refinement or production. 


Location of Raw Materials and Capacity for Production 


Each of the primary nutrients—nitrogen, phosphorus, and potassium— 
has its own unique dimension for extraction from nature. Fundamental to 
each of these processes is the utilization of highly concentrated sources of 
raw materials, and the existence of high value alternative commercial 
yses for that portion not utilized for fertilizer. The state of the arts con- 
tinues to change as new techniques of production are developed. When 
these changes occur, significant changes in the structure of markets may 
reasonably be expected to follow. 


The Nitrogen Industry 


The nitrogen fertilizer industry of today is composed of four principal 
segments in providing material for the fertilizer industry. In their rela- 
tive order of importance these are: (1) synthetic, (2) coke-oven by- 
products, (3) imported nitrogen salts, and (4) organic by-products. At 
present, it is estimated that the first three sources supply about 97 per 
cent of all fertilizer nitrogen used, and that about 90 per cent of all 
fertilizer nitrogen moving through the marketing channels and being used 
has its source in a synthetic process.® 

Some of the products which are representative of the various sources 
from which they come are as follows: (1) synthetics are such fertilizers as 
anhydrous ammonia, nitrogen solutions, aqueous ammonia, ammonium 
nitrate, urea, ammonium phosphates, and ammonium nitrate-lime; 
(2) coke-oven by-products are primarily ammonium sulfate; (3) imported 
nitrogen salts are primarily sodium nitrate and potassium nitrate; and 
(4) organic by-products are such materials as dried blood, fish scrap, and 
tankage. 

Prior to World War II, domestic production and imported materials 
each furnished about 50 per cent of the nitrogen used in commercial 
fertilizer. The principal domestic production was in the form of am- 
monium sulfate, a by-product of coke-oven operations. The imported 
material was principally sodium nitrate from Chile. Coke-oven by- 
products production of ammonium sulfate was manufactured in about 
80 plants having a rated capacity of 200,000 tons of nitrogen. However, 
these were used at only about 50 per cent of capacity. These by-product 
operations have not changed materially as to number of plants, capacity, 
or actual production since the mid-twenties. 


‘A. L. Mehring, et al., Statistics on Fertilizer and Liming Materials in the U.S., 
Statistical Bulletin No, 191, USDA, April 1957, Tables 1, 4 and 5. 
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In the immediate pre-World War II era, total imports of nitrogen to 
the U.S. reached approximately 220,000 tons, of which all except perhaps 
5-7,000 tons were used annually for fertilizer. The production of synthetic 
nitrogen which was to develop into the major source for fertilizer nitro. 
gen was concentrated in the hands of three major producers prior to 
World War II. The principal initial stimulus to the present day nitrogen 
industry was provided early during the World War II period. This was 
accomplished by the government building 10 large synthetic ammonia 
plants with a total capacity of about 800,000 tons of nitrogen, By late 
1942, it was evident that not all of the nitrogen that could be produced 
by the industry and government plants (including the TVA plant), would 
be needed for explosives or other military uses. At the same time, the need 
for fertilizer nitrogen to increase food production became increasingly 
acute. Hence, the TVA plant was released for the production of fertilizer 
grade ammonium nitrate in 1943 to aid in emergency food production, 
Private companies also decided to initiate the production of fertilizer 
grade ammonium nitrate, and the new nitrogen industry of today was 
launched in the United States. 

In fiscal year 1943 there were two producers of solid fertilizer grade 
ammonium nitrate in the United States—the TVA plant at Muscle Shoals, 
Alabama, and Hercules Powder company at Pinole, California. During 
this year, about 18,000 tons of ammonium nitrate fertilizer were used, of 
which TVA produced 75 per cent. By 1957, American farmers were using 
over 1,000,000 tons of ammonium nitrate as a straight material for direct 
application on crops. Approximately 20 plants with a capacity estimated 
to be well over 1,500,000 tons of solid fertilizer grade ammonium nitrate 
are currently in operation. 

Another important product, and one which has had a powerful influ- 
ence on market structure in the fertilizer industry of today, is anhydrous 
ammonia, the initial and most concentrated nitrogen product from the 
synthetic process.® In 1943 there were 17 anhydrous ammonia plants in 
the ‘United States, including eight government plants which had been 
constructed at that time. The total number has now been increased to 
over 60, with large expansions in capacity, installed at most of the original 
locations. Capacity for production at these plants is not known precisely, 
but it is estimated to be over 4,000,000 tons of nitrogen annually, which 
includes that available for industrial use. This represents a 10-fold in- 
crease in productive capacity since 1940 and a five-fold increase since 
1943. 


* Anhydrous ammonia is a gas at ordinary pressures and is the only gaseous fertilizer 
used as such in mixed fertilizer operations and for direct application to the soil, It is 
stored and transported under pressures sufficient to condense it to a liquid state. It 
contains 82 per cent nitrogen. 
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There have been and continue to be marked changes in the forms of 
nitrogen fertilizer available for use on farms. The use of solid ammonium 
nitrate as a straight fertilizer material has increased to over 1,000,000 
tons annually. Anhydrous ammonia, liquid ammonium nitrate solutions, 
and various other liquid nitrogen solutions are receiving increased atten- 
tion and use. Very high analysis materials, such as diammonium phos- 
phate containing 21 units of nitrogen and 58 units of available phosphorus 

entoxide, are becoming increasingly available. And on the horizon is a 
whole series of mixtures of nitrogen and phosphoric acid, both solids and 
liquids, which may soon flow through the marketing channels and be 
used in complete mixtures and also directly on American farms. 

The nitrogen industry since World War II has noticeably expanded, 
not only as to capacity and production, but also as to diversity of products 
and as to larger numbers of companies in the business. This has resulted 
in increased competition in the nitrogen segment of the fertilizer industry. 
Instead of having a “Big Four” there are now at least 17 major producers 
of synthetic nitrogen products and these are widely distributed through- 
out the United States. Most of these companies are primarily chemical 
or petrochemical companies, Technical advances, low cost government 
surplus plants, rapid depletion allowances, opportunities for diversifica- 
tion, and the development of an expanding fertilizer market all have 
played their part in bringing many of these newcomers to the industry. 


Tle Phosphate Industry 


In contrast to the synthetic nitrogen industry, the phosphate industry 
of the United States is much older. Due largely to limited areas of suita- 
ble phosphate minerals which are owned or controlled by a limited 
number of firms, the competitive aspects of the industry are quite stable. 
Recent estimates indicate that of the total United States’ phosphate re- 
serves in the three areas in which economical production can be achieved, 
38 per cent is located in Florida, 61 per cent in the western fields of 
Utah and Idaho, and 1 per cent is located in Tennessee. At present, three- 
fourths of the phosphate rock mined in this country comes from the 
Florida fields, and about equal amounts of the remaining 25 per cent 
from the western and Tennessee fields. 

The western fields were not tapped extensively until the late 1940’s, 
although the presence of these reserves had been recognized for a long 
time. In 1934 only 1 per cent of the rock mined came from the western 
fields and in 1946 only 7 per cent came from there; yet by 1957, 13 per 
cent of all rock mined came from the western fields. 

There are some indications that two TVA developments in the field of 
phosphorus will accelerate the production of phosphatic fertilizers from 
western deposits. These are (1) the development and wide-scale intro- 
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duction of calcium metaphosphate containing 62 to 64 per cent phos. 
phorus pentoxide, and (2) the more recent development of superphos. 
phoric acid, containing approximately 50 per cent more phosphorus 
pentoxide than the normal commercial product. At least one new plant 
is under construction in the western area to utilize these developments, 
The high concentration of plant nutrients in these products makes jt 
economically feasible to ship them over a wide area from the point of 
production. 

During the 70 years prior to 1930, some 200 phosphate fertilizer plants 
had been built with an annual capacity of about 1,600,000 tons of availa. 
ble phosphorus pentoxide equivalent. These facilities were used at less 
than one-half capacity. The principal product developed for fertilizer was 
ordinary superphosphate containing up to 20 per cent of available phos. 
phorus pentoxide. By the late 1920's, five concentrated superphosphate 
plants were constructed by private industry which permitted the produc. 
tion of a 45 per cent available phosphorus pentoxide product. However, 
very little of this product was sold to farmers either as a straight fertilizer 
material or in mixtures. 

Concurrently with TVA’s production of concentrated superphosphate 
and the encouragement of its use by farmers and mixers through its 
fertilizer education program and other public programs, the industry has 
been encouraged to increase the production of this more concentrated 
material. Ordinary superphosphate still occupies an important place 
among phosphate materials, having doubled production to over 1,500,000 
tons of available phosphorus pentoxide since 1930. During the same 
period, its production capacity has also approximately doubled. The pri- 
mary phosphate material showing the most marked increase in production 
is concentrated superphosphate. From an annual production and use of 
approximately 30,000 tons in 1934 its use has increased to over 750,000 
tons of available phosphorus pentoxide in 1957. A large potential increase 
in the production of this material exists in the western fields, where 
several companies are in the process of increasing their capacity for 
production. 

Another technological change which has developed in the phosphate 
industry perhaps as a direct result of changes in the nitrogen industry 
is the production of ammonium phosphates. Production of these materials 
(primarily 16-20-0, 11-48-0, and 13-39-0), and later diammonium phos- 
phate (21-53-0) actually began on a commercial scale in the late 1940's. As 
late as 1946, only about 50,000 tons of these materials were being used 
as straight materials in American agriculture, and these almost entirely 
on the West Coast. By 1957 almost 400,000 tons of these materials were 
used as straight materials for direct application, and farmers in most areas 
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of the country were becoming familiar with them. The advantages which 
these materials offer—high analysis, high water solubility, and chemical 
combinations of nutrients—promise a larger trend to their use. Another 
change which apparently is coming about is the trend toward the use 
of liquid phosphoric acid as a straight fertilizer material (on the West 
Coast primarily), or in the form of liquid mixed fertilizer. Prior to recent 
technological advances in the manufacturing process, both by the wet 
process and in the electric furnace method, the cost of this liquid phos- 
phoric acid was prohibitive for use as a fertilizer agent. Yet with the 
recent advances and in particular as a result of the increased supply of 
the material it offers great promise to supplement the very low cost 
nitrogen solutions, Until 1949 it had been used as a straight fertilizer 
material only in Arizona and California, and less than 6,000 tons had been 
used in only one year. By 1957 its use had tripled to over 18,000 tons 
and, with increased supplies rapidly becoming available at reduced 
prices, it may continue to have a rapid increase in the future. 

Another factor which promises to result in a greater use of liquid 
phosphoric acid is the development by TVA of the superphosphoric acid, 
equivalent to 105 per cent phosphoric acid in terms of P.O;. If favorable 
freight rates are established on this type of material, another step forward 
will have been taken in aiding farmers to obtain better fertilizers more 
economically. This material, in addition to being highly concentrated, 
offers some promise of helping the liquid mixers in their technical prob- 
lems of mixing liquids which do not “salt out,” “gel,” or form precipitates 
which clog spreading equipment. 


The Potash Industry 


The potash industry as it exists today, has existed only since the be- 
ginning of World War II. Progress, however, has been quite different as 
compared to the other two primary components of the fertilizer industry 
with respect to the entrance of new firms and technological improve- 
ments in the development of new products. There has been much prog- 
ress, however, in mining efficiencies and refining methods. 

The increase in size of the industry has been primarily in size and scope 
of the operations of various companies in the industry. Few new com- 
panies have entered the field. There were seven producing plants in 1939, 
four of these being major plants. By 1953 there were 10 plants producing 
almost two million tons of K,O compared with slightly over 300,000 tons 
in 1939. Prior to 1989, practically all potash used in America was either 
imported or by-product material. In World War I and immediately there- 
after an abortive effort had been made to begin the American potash 
industry; but, during the early 1920's active efforts to start the industry 
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were discontinued. However, research continued and exploration for de. 
posits which could be economically mined was expanded, Deposits were 
located in California, New Mexico, Utah, and Saskatoon, Canada, New 
mining and refining methods now make it profitable to mine the potash 
rather than import. It is now evident that with the known deposits, the 
United States will not again soon be dependent upon imports. 

The known annual capacity of these mines is now well over 2,000,000 
tons and can rapidly be expanded if the need arises. At the same time 
that capacity has been rapidly expanded, the price of the material has 
held relatively constantly until recently. During the past year wholesale 
prices of muriate of potash have declined to a point where the cost of 
potash per unit of plant nutrient is at one of the lowest levels of all times 
and is much lower than nitrogen or phosphate. 

The potash industry has also grown rapidly—perhaps more rapidly than 
either the nitrogen or phosphate industries; but the nature of the growth 
has been quite different. It was a growth based on the leasing of govern. 
ment lands by a few large companies having the capital necessary to 
invest in such large mining enterprises. 


The Fertilizer Mixing Industry 


To a large extent, fertilizer products used by farmers have been mix- 
tures of nitrogen, phosphorus, and potassium in various ratios. In some 
cases only two of the so-called primary nutrients constitute a mixture. 
The content of nutrients including chemically combined carriers plus 
fillers and conditioners to bring the materials “up to weight” constitute 
mixed fertilizers. These mixtures are usually prepared from so-called 
primary products of the industry—usually carriers of only one of the 
primary nutrients. In the past, and to a considerable degree today, pri- 
mary producers of the phosphatic fertilizer materials have widely located 
mixing plant operations. This type of vertical integration has placed these 
mixers in a powerful competitive position relative to independent mixers 
to whom they sell primary materials. 

A technological innovation of the early 1950’s by TVA has improved 
the relative competitive position of independent mixers. This was the 
development of the TVA continuous ammoniator. Its use allows the mixer 
to produce mixed fertilizers with a higher proportion of low cost liquid 
nitrogen than formerly, thus effectively lowering the cost of mixed fer- 
tilizers. 

The TVA ammoniator has contributed further to the mixing industry 
and to the economy of producing mixed fertilizer, in that it permits con- 
tinuous rather than batch production. It also provides the means for 
widespread development of improved granulation of materials and mix- 
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tures which has proven advantageous for the drillability of fertilizer. 

Primary producers of potash and synthetic nitrogen have effected inte- 

ation into the mixing industry to a much smaller degree than have the 
phosphate producers. However, there is a recent trend toward integration 
between nitrogen producers and fertilizer mixers. There are also some 
indications of barter arrangements between primary producers of differ- 
ent plant nutrients so that a primary producer can obtain a supply of 
the primary plant nutrient he does not produce. 

Fertilizer mixing plants tend to be located near the markets they serve. 
Mixing usually involves a weight gaining process employing some low 
cost ingredient often available locally. Mixing plants producing dry mixes 
in the period prior to World War II usually marketed 70 per cent of 
their products within a radius of 50 miles of the plant.’ It appears that 
the increased efficiency resulting from large scale operation and the 
production of higher analysis mixes now permit a somewhat larger area 
of distribution. Recent innovations in the use of multiple hopper spread- 
ing equipment and bulk-blending techniques which eliminate the neces- 
sity of the added weight of fillers and problems inherent in mixing may, 
however, reduce the trend to larger mixing plants by the mixing industry. 


Changes in Use of Fertilizer on Farms 


Many of the agricultural areas of the United States have only recently 
been awakened to opportunities which are available to farmers to in- 
crease income through the use of fertilizer. This increase in the demand 
for fertilizer has resulted from a large number of conditions and improve- 
ments in other factors of production as well as fertilizer. By considering 
the factors governing demand separately we can see how each has con- 
tributed to the continuing expansion of fertilizer use. 

During World War II farmers produced unprecedented amounts of 
food and fiber to support the war effort. As a result, there was a large 
draw-down in the fertility reservoir on the farms of the nation, Improved 
plant varieties, herbicides, and pesticides were developed after the war. 
These conditions set the stage for a very large increase in demand for 
fertilizer. The government’s acreage control program without restrictive 
use of other factors of production also contributes to increased demand 
for fertilizer. In addition, certain American Conservation Program pay- 
ments have been made to farmers on a direct reimbursement basis for 
fertilizer purchased for pastures and other close growing crops. 

More farmers throughout the nation are fertilizing more crops, using 
higher rates of application. The trend has been toward more use of 


"John H. Lister, Cooperative Manufacture and Distribution of Fertilizer by Small 
Regional Dry-Mix Plants, USDA Circular No. C-126, June 1941. 


le- 
re 
Ww 
sh 
e 
e 
as 
le 
of 
n 
h 
0 
e 
( 


1196 E. L. Baum anp S. L. CLEMENT 
fertilizers on hay, pasture and cover crops. Yet there remains a tremendoys 
acreage of these crops which is not fertilized and even most of those acres 
that are fertilized receive very small amounts per acre in comparison to 
college recommendations. 

One of the more important factors contributing to efficient and ey. 
panded use of fertilizers over the past few years, especially on soil-cop. 
serving crops, has been the bringing together of fertilizer manufacturers 
distributors and dealers, with the public agricultural agencies, in de. 
veloping educational programs involving manufacture, distribution, and 
use of fertilizers. The TVA fertilizer distributor-demonstration and farm 
test-demonstration programs, and TVA fertilizers have made important 
contributions in this respect. 

Contrary to what one might expect, the price of fertilizer has increased 
less relatively than most of the other inputs farmers use. The U.S, Depart- 
ment of Agriculture has estimated that while the cost of all fertilizers 
based on 1935-39 prices increased 48 per cent, feed prices increased 
100 per cent, farm machinery 116 per cent, and wage rates 346 per cent’ 
It appears, therefore, that one of the principal reasons for the increased 
demand for fertilizer has been its relative improvement, from the farmers 
viewpoint, as a cost of production item. 

In the past, much of the mixing, wholesaling, and retailing has been 
built on a high volume, low margin basis. The internal and external 
economies inherent in operation of large mixing plants in some instances 
and the economies of distribution in intensive fertilizer use areas may 
result in fewer handlers, each doing more business than at present. This 
should assist in further lowering costs of fertilizers to farmers. Improved 
methods of handling, such as in bulk or in the convenient liquid and 
gaseous forms, will also contribute to this general improvement in the 
economies of distribution. 

One innovation which may have revolutionary consequences for the 
industry is the soil test. As a result of the use of this objective determina. 
tion of the soil’s need for plant nutrients, many more ratios of plant m- 
trients than are now available may be needed in varying quantities ina 
mixing plant’s marketing area. Several marketing schemes are being em- 
ployed in various locations at the present time to meet this new type 
demand. Fundamentally, each method depends on the use of straight ma- 
terials mixed in the local area to the ratio prescribed by the soil test 
Three methods being employed are bulk-blending, including prescrip- 
tion mixing, multiple hopper fertilizer spreader use, and liquid mixing. 
Each of these new marketing techniques reduces the cost of mixing, and 
makes it less necessary to use additives which contribute little to fertility, 


* Computed from The Farm Cost Situation, USDA, November 1957. 
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but add weight which leads to additional freight, handling, and storage 
costs. A central feature of these innovations in fertilizer marketing is 
custom spreading. Because the spreading machines designed to handle 
three straight materials simultaneously are more costly than conventional 
machines, it is usually necessary to fertilize more acres annually than are 
available on single farms in order to secure efficient cost of operation.° 
In Illinois where bulk-blending is now being done in 92 small plants, 27 
er cent of the total straight materials was handled by these mixers in 
1956. Rapid growth in bulk blending has developed in Illinois and in 
other areas of the Midwest. If this segment of the industry continues to 
grow, a very great decentralization of mixing operations could occur. With 
such a development, market structure might be altered considerably with 
perhaps an improved ability on the part of industry to meet the specific 
plant nutrient needs of each field on each farm. If this activity is to ex- 
pand significantly, it may have to overcome some important problems 
such as securing and maintaining uniform mixtures, and modifying the 
present seasonal demand for the spreading service. 


Research Programs 


Another innovation which indirectly affects changes in market struc- 
ture is the improved knowledge of economical fertilizer use through re- 
search, During the last decade marked improvements in agronomic re- 
search relative to fertilizer use and economic interpretation of the 
agronomic data have been made." Now, instead of investigating the 
effects of single plant nutrient increases or decreases on crop production, 
researchers design their experiments so that various combinations of ap- 
plied plant nutrients are tested simultaneously. Findings from these 
studies have armed agricultural workers, fertilizer company fieldmen, and 
others with the basis for making more sound fertilizer recommendations 
conditioned by relevant economic factors. These developments and others 
are focusing farmers’ attention on the price of plant nutrients they buy to 
a greater extent than formerly. We have attempted to indicate and ex- 
plain briefly some of the major changes that have occurred in the fer- 
tilizer industry and in the demand for fertilizers during the last three 
decades. It is our hope that more research workers will undertake studies 
of specific problems related to the fertilizer marketing structure with the 


*Harold G. Walkup, Economic Considerations in the Use of 3-Hopper Fertilizer 
Spreaders in Kentucky, Knoxville, Tennessee Valley Authority (In Press). 

“B. J. Bond and Earl R. Swanson, A Cost Analysis of Fertilizer Bulk-Blending 
Plants, The University of Illinois in Cooperation with TVA (In Press). 

“E. L. Baum, Earl O. Heady, and John Blackmore, Methodological Procedures in 
the Economic Analysis of Fertilizer Use Data, 1955; and E. L. Baum, Earl O. 
“we 5 John T. Pesek, and Clifford Hildreth, Economic and Technical Analysis of 
Fertilizer Innovations and Resource Use, Ames: Iowa State College Press, 1956. 
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objectives of (1) securing a better understanding of this industry, and 
(2) determining efficiencies in the marketing system that may be effected 
so that farmers may be able to secure plant nutrients at lower cost per 
unit, yet maintain a strong and expanding fertilizer industry, 


DISCUSSION: THE CHANGING STRUCTURE OF THE 
FERTILIZER INDUSTRY IN THE UNITED SATES 


Carvin R. Berry 
University of Arkansas 


Baum and Clement have largely restricted themselves to a discussion 
of the historical development of the various sectors of the American 
fertilizer industry. It is extremely difficult to adequately treat such a 
broad and complex subject as this in the time allotted to it. These men 
have done a commendable job. Hence, my comments on their paper will 
be primarily supplementary rather than critical. Since Baum and Clement 
did not touch upon the portion of the industry between the fertilizer 
mixing sector and the fertilizer dealer, I will devote my discussion to 
changes in this segement as it relates to the behavior of wholesale prices 
of mixed fertilizer.? 

The distribution sector of the fertilizer industry has undergone changes 
in recent years which have had far reaching effects on the pricing and 
marketing of fertilizer. Historically, fertilizer was retailed largely through 
business establishments where other farm supplies were sold, or where 
farmers sold their products. In recent years, however, these conventional 
outlets have been bypassed in an increasing number of cases as manu- 
facturers have sold directly to farmers. 

This practice of direct selling by manufacturers to farmers is not new, 
nor is this practice found only in the fertilizer industry. For many years, 
certain farmers have bypassed the conventional dealers in buying their 
fertilizer, seed corn and similar farm supplies. However, the practice of 
direct selling of fertilizer has reached much greater proportions in the 
past four or five years than ever before. While such factors as improved 
transportation and communication facilities, the increased number of 
farm trucks, and the efforts of farmers to reduce production costs have 
contributed to this change, the most important factor in explaining this 
transition lies in the market behavior of fertilizer manufacturers. 


* Observations presented here are based largely on, and are more fully developed 
by Calvin R. Berry, “An Economic Analysis of Fertilizer Marketing and Pricing With 
Particular Reference to Indiana,” unpublished Doctor’s Thesis, Purdue University, 
January, 1958. 
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Following World War II, and prior to the end of the Korean conflict, 
fertilizer manufacturers experienced little difficulty in selling the entire 

roduct for which they had facilities and materials to produce. Faced 
with an expanding demand for fertilizer and being somewhat restrained 
in their output by relatively limited production facilities and temporary 
shortages of certain raw materials (notably nitrates), some fertilizer 
manufacturers even found it necessary to ration many fertilizer analyses 
to their dealers. While some fertilizer was distributed through farmer- 
dealers during this period, most fertilizer was sold through conventional 
dealers. Following the end of the Korean conflict, fertilizer materials be- 
came more plentiful. During this same period, facilities for producing 
these materials were also expanded. Given an increasing demand for 
fertilizer and an abundance of raw materials, mixed fertilizer manu- 
facturers expanded the number and capacity of their plants. Also, as a 
means of increasing the extent of their sales, many manufacturers re- 
sorted to direct selling to truckers and farmer-dealers. 

It has been alleged by both conventional fertilizer dealers and fer- 
tilizer manufacturers that, in general, both farmer-dealers and trucker- 
dealers have been willing to sell on extremely low profit marg‘ns, due to 
low overhead operating expenses and conflicting interests, even to the 
point of selling at wholesale cost. Faced with such competition, conven- 
tional fertilizer dealers have demanded price reductions in the form of 
discounts from their suppliers. While some manufacturers attributed a 
large share of their price difficulties to the effect of these “low-margin” 
dealers, there was rather wide agreement in the industry that direct sell- 
ing would continue, at least in the foreseeable future, due to the current 
plentiful supply of fertilizer and the existance of excess production ca- 
pacity in the industry. 

Due to the close similarity between the products of different manu- 
facturers of mixed fertilizers and the fact that a rather small number of 
producers control a major share of the total supply of the product in 
many market areas, a close interdependence in product pricing and 
other market behavior exists among the members of the industry. 

There is a high degree of uniformity in the wholesale prices quoted by 
fertilizer manufacturers within a given market area. However, the final 
cost to dealers may be quite different due to the varied nature and form 
of discounts and allowances which prevail in the industry. Not only are 
differences found in the discount policies of various manufacturers, differ- 
ences also exist in the discounts offered by the same manufacturer. How- 
ever, there are certain allowances which are standard in the trade. Trans- 
portation allowances, preseason discounts and price reductions for 
prompt payment are largely the same for all mixed fertilizer producers 
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and can be justified on the basis of cost reductions to manufacturers, ]f 
is largely through the effect of a rather involved system of competitive 
adjustments at the dealer level that difference in wholesale fertilizer Prices 
arise. For lack of a better term, these competitive adjustments may be 
called “compensatory discounts” since they were used to compensate fo; 
differences in competition between dealer sales areas. 

Most manufacturers reported that their fertilizer price lists were made 
up on a “cost-plus” basis, after due consideration of the proposed prices 
of other fertilizer producers. It was generally agreed, however, that in 
recent years these price lists have often served as little more than a bas. 
ing point for subsequent price adjustments through compensatory dis. 
counts. In general, the decision to grant a discount, as well as the amount 
of the discount, was governed by the competitive situation in the jp. 
dividual dealer sales area, the size and importance of the individual 
dealer’s sales relative to the total sales of the manufacturer in that are; 
and, in some cases, the type of dealer concerned. 

The prevalence of compensatory discounts, price cutting and direct 
selling in the mixed fertilizer industry in recent years is indicative of the 
high degree of disorganization which currently exists in the industry and 
the imperfect nature of the fertilizer market. It also indicates a high 
degree of independent action on the part of mixed fertilizer producers 
The threat of price wars is always present where such conditions of both 
close interdependence and independent action of industry members exist. 
During periods of limited availability of basic raw materials and restricted 
production relative to existing demand price wars are unlikely to develop 
since producers can easily sell their entire product without varying their 
market offer. However, given abundant supplies of raw materials and the 
existing capacity to produce for an expanding market, the possibility of 
price wars will again emerge. In an effort to expand their market, in- 
dividual manufacturers may lower the price of their product and/or resort 
to direct selling and compensatory discounts. Other sellers through simi- 
lar motives and measurers, or in retaliation in defense of their markets, 
may trigger a downward spiral of price adjustments which may continue 
throughout the fertilizer season. This is seemingly the pattern of events 
which have occurred in the mixed fertilizer industry in recent years. 
What the future course of events will be is uncertain. Manufacturers may 
conclude from their past experiences with price reductions that a restric- 
tion of such activities is to their common interest and may offer greater 
resistance to price reducing practices. However, so long as excess pro- 
duction capacity continues to exist in the industry, it is improbable that 
such attempts to stabilize prices will meet with success. 
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THE CHANGING STRUCTURE OF MARKETS 
FOR COMMERCIAL FEEDS* 


V. JOHN BRENSIKE 
Agricultural Marketing Service, USDA 


DISCUSSION of the changing structure of markets for commercial 

feeds requires first of all some mention of changes in the industry 
with at least implied trend or outlook information, Secondly, it requires 
a definition of the market structure. For the purpose of this paper market 
structure is defined as the changing practices, methods, and market con- 
ditions which may affect farm prices, income, and cost. The market struc- 
ture also includes the degree to which demands of feeders are met. 

Such a definition opens a wide area for discussion, but it seems ap- 
propriate that this paper consider these changes not merely for descrip- 
tive purposes but as a setting for market price analyses. 

Commercial feeds in this paper are identical with “formula” feeds. The 
formula feeds industry is relatively easy to define, but it is difficult to 
obtain statistical information to fit the definition. The industry includes 
all firms manufacturing and merchandising mixed feeds which are pre- 
pared to meet prescribed standards for the licensed trade name or brand. 
Thus, custom feeds and markets for grain and other ingredients will be 
considered in this paper only in their relation to the market structure 
for formula feeds. 

Background of the Industry 


During early years, feed was marketed primarily through local grain 
devators, These local elevators, frequently owned and operated by flour 
mills, supplied the milling industry with grain and received the by- 
products in return to be sold as feed. Sometime after the turn of the 
century the industry began to mix other products with the grain and 
by-products to produce specialized rations and diversified feeds. Today 
most of these formulas contain between 15 and 25 ingredients, micro- 
ingredients and drugs. 

The industry as we know it today was created by and grew largely as 
aresult of research. The research showed how the production of poultry, 
livestock, and their products can be increased per unit of feed by the 
addition of certain ingredients, microingredients, vitamins, antibiotics, 
hormones, and coccidiostats. The formula feed industry can continue to 
grow only by supplying even more efficient feeds and necessary related 
services to the farmer. 


*The author wishes to acknowledge the assistance given by members of the 
Market Organization and Costs branch in organizing the paper and offering con- 
structive criticism. 
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In seeking to achieve these general objectives and to obtain a share of 
the industry’s rapidly expanding volume, each company tends to adap 
itself to the conditions affecting its operations. Some operators seek to te. 
tain terminal market locations, others to emphasize decentralized loca. 
tions. Some manufacturers emphasize the mixing and sale of complete 
feeds and others the mixing and sale of supplements and concentrates, 
This latter operation makes it possible for relatively simple stationary or 
mobile custom mills and farm units to mix adequate feeds even with the 
advent of micro-ingredients and drugs which require more complicated 
mixing equipment. And indications are that some of the large plants are 
not achieving large enough economies of scale in production to offset the 
economy of procurement and service in medium volume plants, On the 
other hand, some of the methods of bulk handling and automation ma 
make it efficient to operate large plants in certain locations by shifting 
production of major brands to terminal markets. 

Not much is known about the force or permanence of these different 
types of operation, but general acceptance of any one of them could 
greatly influence the structure of the industry. Until recently, companies 
operating with any of these organizational plans have found it possible 
to increase their operations in this rapidly expanding industry. As a result, 
few industry patterns predominate. 


Industry Growth 


Growth of the industry has been especially rapid since 1939. Value of 
shipments of prepared animal feeds increased 416 per cent between 1939 
and 1954, according to the industry classification of the Bureau of the 
Census. Tonnage estimates for 1947 and 1954 indicate a growth of 4) 
per cent. An analysis of the data contained in Table 1 discloses three ap- 
parent industry developments: 


(1) The number of establishments in the industry doubled between 
1989 and 1947 and then decreased between 1947 and 1954. 

(2) The number of production workers increased more rapidly than 
other employees between 1939 and 1947. This situation was te- 
versed between 1947 and 1954. 

(3) The average plant volume appears to have been increasing. 


This trend toward increased plant size was primarily the result of 
smaller plants shifting out of the prepared animal feeds industry. Industry 
opinion’ and plant building announcements indicate that new plants are 
tending toward lower capacities, possibly half the size of earlier terminal 


‘For example, “Another related trend in recent years has been the building of 
feed manufacturing plants of relatively smaller size than the large terminal mills 
..,” article in Feedstuffs, September 8, 1956, p. 44. 
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TaBLE 1, PREPARED ANIMAL INpustrY: EsTABLISHMENTS, EMPLOYEES, 
VaLuE ADDED AND SHIPPED FOR SELEcT Census YEARS! 


~ Establish- Employees Value 
ea 

ments All Production Added Shipments 

Number Number Number $1,000 $1,000 

447 11,378 7,632 55,117 299 , 798 
942 15,427 11,606 58,040 288 , 662 
Oe 1,383 24,177 15,401 99 , 240 401,880 
2,688 55,152 40,115 393 , 049 2,112,241 
2,299 59,890 41,290 584,135 2,702, 267 


1 Census of Manufacturers, Bulletin MC-20D, Grain-Mill Products. 


plant construction. Average plant size is, nevertheless, increasing, since 
these new plants are still larger than the industry average and some of the 
small and medium plants have striven for and apparently achieved larger 
volumes. 

A smaller number of plants in the prepared animal feeds industry does 
not necessarily mean that there are fewer plants mixing formula feeds 
or that the tonnage of feed produced in these plants has decreased. It 
means only that their method of operation has changed, causing the plant 
to be shifted to another classification of manufacturing or to be grouped 
with retailing or wholesaling organizations. Few plants have actually 
closed in the industry. Rather, these small plants have tended to pick up 
new sidelines, or an old sideline has become the major department. 

The prepared animal feeds industry accounted for about 70 per cent 
of the total formula feeds produced in 1947 and 1954, according to in- 
dustry estimates based on actual reports covering over 50 per cent of the 
total volume. In addition formula feeds are produced as secondary prod- 
ucts in the flour and meal, soybean oil, meat packing, and cereal foods 
industries, According to the census, these industries accounted for ap- 
proximately 10 per cent of the total formula feed in 1947 and 1954. Thus, 
possibly 20 per cent of the formula feeds are produced in what the census 
classifies as wholesale and retail establishments. These annual estimates 
by the American Feed Manufacturers’ association also indicate another 
trend which cannot be noted directly in census data: the rapid industry 
growth in total volume has temporarily stabilized at about 36 million tons 
annually during the past four years. 


Decentralization and Demand Orientation 


Another extremely important trend which has appeared during this 
period of rapid growth is decentralization and the demand orientation 
of manufacturing locations. As Table 2 shows, the number of establish- 
ments in the prepared animal feeds industry has decreased in all regions 
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TaBLE 2. PREPARED ANIMAL INDUSTRY: COMPARISON oF EsTaR 
AND EMPLOYEES BY REGIONS, 1947 AND 1954! 


LISHMENTS, 


Establishments Employees 
Regions 
1947 20 or | 1947 1954 | 1947 | 1954 
Total {more em- 
ployees 

Number | Number | Number | Number | Number | Number Number 

North Eastern........ 65 47 26 1,870 | 1,710 | 1,435 | 1,998 
Middle Atlantic....... 378 269 70 8,290 | 7,350 | 6,104 | 5055 
Eastern NorthCentral..| 551 400 108 | 11,640 | 11,028 | 7,219 | 
Western North Central.| 694 493 136 | 10,061 | 12,548 | 7,486 | 8'¢¢3 
South Atlantic........ 234 313 98 | 5,732] 7,513 | 4,417 | 511 
Eastern South Central..| 110 175 47 4,173 | 4,570 | 3,322 | 3,999 
Western South Central.} 207 232 88 5,175 | 6,766 | 4,038 | 4,565 
Mountaim............ 141 116 Q7 1,758 | 1,873 | 1,464 | 1,318 
309 247 85 6,452 | 6,525 | 4,781 | 4370 
United States......... 2,689 | 2,299 685 | 55,347 | 59,890 | 40,266 | 41,990 


1 1954 Census of Manufacturers, Bulletin MC-20D, Grain-Mill Products. 


of the country except for the South Atlantic, East South Central and 
West South Central regions. In these regions the number of establish. 
ments increased 31 per cent between 1947 and 1954. The decrease in the 
number of establishments in the other areas was especially marked in sur- 
plus feed producing States. 

In the regions where most new plants were being built, the number 
of production workers per plant decreased 21 per cent from 1947 to 1954 
as compared with a 20 per cent increase for the entire industry. An earlier 
study of production manhours per ton had shown that labor inputs were 
much higher per ton of feed produced in the South. When wage rates 
were considered, costs in the various areas of the country balanced out 
uniformly. Capital investments in new plants in the South appear to be 
bringing the production labor requirements into approximate equilibrium 
with other areas. 

This industry move towards the southern regions is the most note- 
worthy example of decentralization and demand orientation of formula 
feed manufacturing, but these changes have been occurring throughout 
the country. Early industry location was oriented toward flour mills and 
elevators, terminal markets, and feed surplus areas. Large plants located 
in terminal and other key positions in Pennsylvania, Ohio, Illinois, and 
Missouri mixed much of the formula feed consumed in the New England, 
Del Mar-Va, and southern regions. 

The move toward decentralization and demand orientation of feed 
manufacturing appears to result primarily from: (1) the growth of de 
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mand in certain areas; (2) the demand for services and the growth of 
grvice competition; (3) some advantages in transportation costs;* and 
(4) the absence of effective economies of scale in production, once an 
annual volume of about 30,000 tons per year is achieved.’ 

In view of these fundamental factors it appears that the over-all trend 
toward decentralization and demand orientation of manufacturing will 
continue unless the industry changes considerably. The extent to which 
this trend may advance is not as certain. There are some members of the 
industry who believe that because of the many ramifications of the feed 
manufacturing industry and the number of ingredients and types of feed 
desired any efforts outside of complete mixing units properly located may 
be stop-gap measures. With producers demanding more on the spot serv- 
ice, this may be the only answer at this time.* A case study conducted at 
lowa State College under contract with the U.S. Department of Agricul- 
ture’ indicates that an efficiently operated combination of manufacturing 
and retailing in a feed surplus area, such as Iowa, saves enough in procure- 
ment and retailing costs to be more efficient than (1) organizations which 
mix complete feeds for shipment to retailers, (2) organizations which pre- 
pare mixing concentrates for mixing and sale by retailers, and (3) organi- 
zations which prepare premixes of microingredients for shipment, final 
mixing, and sale. 

Competition 

Most firms in the industry believe they cannot compete unless they 
offer most items of feed and services that their competitors offer. This 
belief is so strong that many plants increase operating costs by offering 
bulk deliveries, for example, before any quantity savings can be achieved. 
They do so at the expense of increased bagging costs per unit by shifting 
large volume sales to bulk.* They also produce and warehouse about 80 
diferent formulas, in mash, pellets and crumbles, and in many sizes of 
bags. Altogether they may total 130 different items. Naturally only a few 
of these items are volume sellers. It appears that about 10 per cent of the 
formulas account for 65 per cent of each firm’s volume.” Such a large 


'G. B. Rogers and H. C. Woodworth, Distributing and Handling Grain-Feeds in 
New Hampshire, Station Bulletin 426, University of New Hampshire, July 1956. 

"V. J. Brensike and W. R. Askew, Costs of Operating Selected Feed Mills, 
Marketing Research Report No. 79, USDA, February 1955. 

‘Don Koivisto, “Keeping Pace with Feed Distribution Changes,” Feed Age, 
February 1958, 

Unpublished report by Iowa State College under contract with USDA. 

'G. B, Rogers and H. C. Woodworth, op. cit. 

"A linear programming analysis disclosed that sales and production costs can be 
tedueed considerably by closing out certain formulas. P. T. Scott, “Application of 
Linear Programming for Profit Maximization in the Feed Firm,” Thesis, Doctor of 
Philosophy, Iowa State College, 1957. 
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number of feed varieties and items is considered necessary because of the 
large number of ingredients (particularly the special purpose micro. 
ingredients), the different opinions as to correct requirements for efficient 
livestock and poultry production, and advertising. 

An analysis of horizontal integration in the production of commercial 
feed appears to reflect some of the previously mentioned shifts from the 
elevator and flour industry, and the growth of some other major firms in 
the feed industry. In 1935 the four largest companies accounted for 93 
per cent of the industry shipments, 19 per cent in 1947, and 21 per cent 
in 1954. The 20 largest companies respresented 40 per cent of the industry 
value of shipments in 1947 and 43 per cent in 1954.° This is not a great 
degree of concentration when compared with other industries and per 
mits considerable competition. 

Competition among retail feed outlets is much greater than among 
manufacturers. The retail feed business is characterized by many con- 
peting firms operated primarily as small independent units. These retail 
units not only sell the branded feeds for other manufacturers but some 
of them perform the custom grinding and milling service for the farmer- 
feeder—mixing feeds to his specifications, using either the farmers’ own 
grain or purchased grain, and mixing concentrates. They are normally 
only one department of a farm supply establishment or a country grain 
elevator. Not only is there competition between these firms but there is 
also a practice whereby manufacturers send their salesmen into retail 
territories and sell direct to feed users. There is virtually no integration 
through direct ownership among these retail outlets. This relatively low 
level of horizontal integration among manufacturing concerns and the 
virtual nonexistence of ownership integration among retail outlets, how- 
ever, cannot be assumed for the future. As other industries have matured, 
many have turned to integration. 

In some ways the lack of ownership integration at the retail level is 
misleading since many of the retail outlets or dealers are owned by manu- 
facturers or tied by a legal contract to operate their formula feed depatt- 
ment according to conditions prescribed by the manufacturers.® Further- 
more, selling prices are generally fixed by the manufacturer through 
periodic price lists and other suggested markups over cost. 

However, the retailer is usually left to decide on special quantity rates, 
bids to institutions, delivery charges or discounts for pickups, cash dis- 
counts, discounts for bulk purchases, and credit rules and charges. Some 


*U.S. Senate, Concentration in American Industry, 85th Congress, Ist Session, 
Subcommittee on Antitrust and Monopoly. ; 

*H. H. Bakken, C. Bright, and M. Khalil, Retail Feed Distribution in Wisconsin, 
Central Retail Feed Association, Milwaukee 3, Wisconsin. 
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of the problems faced by these retail outlets can be noted from the fol- 
lowing information obtained in a New Hampshire study.*° A majority 
of the New Hampshire retail outlets are tied to the distribution organiza- 
tions of firms supplying more than one outlet in the state. Fifty-four per 
cent of these retail outlets handle less than 2,000 tons of feed per year. 
Righty-five per cent of the feed must be delivered to farmers with 77 per 
cent of the farms using 10 bags or less per stop and representing in total 
oly 18 per cent of the outlets’ volume. About 72 per cent of the farms 
received weekly deliveries and 21 per cent biweekly deliveries. A Wis- 
consin study indicated similar types of operations.” 

The industry also prepares special mixes, often gives “free” feeding 
and production advice, and contracts for meat and egg production. This 
is in addition to services such as delivery, including second and third 
story unloading; credit, including “free” credit for a specific number of 
days; the availability of a large variety of formulas and preparation in 
bulk and different bag sizes which have been mentioned earlier. 

Each of these services is in many cases “free.” Actually, all or most of 
them result in overhead costs which, if no direct charge is levied, must 
be borne by the user and nonuser alike. However, they often cost the 
producers less than it would cost to have the work done. They also 
bring to the producer skills and information he doesn’t possess and fre- 
quently couldn't afford. Almost all companies engage in service work of 
this type to some extent. Some are offered exclusively by the retail outlet, 
some by the retailer after training by the field staff of the manufacturer, 
and others directly by the manufacturer’s field staff, sometimes with 
retail help. 

Price competition appears to be secondary to service or nonprice com- 
petition. To some extent this nonprice competition may have been sought 
by the industry through advertising and use of*brand names, but pri- 
marily it appears to be the result of (1) rapid nutritional advances re- 
sulting in a wide range of opinions about what constitutes the most effi- 
cient producing formulas, and (2) the availability of many alternative and 
special purpose ingredients. 

Manufacturers of ingredients, premixes and mixing supplements and 
concentrates advertise heavily the value of their ingredients or partial 
mixes and suggest complete formulas. The manufacturers of complete 
feeds advertise the use of their brands for best performance. Nutrition- 
ists in the U.S. Department of Agriculture and their counterparts in the 
experimental stations, and the extension services, whose research and edu- 


"G. B. Rogers and H. C. Woodworth, Distributing and Handling Grain-Feeds in 
New Hampshire, Station Bulletin 427, University of New Hampshire, July 1956. 
”H. H. Bakken, et al., op. cit. 
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cational work helped build the industry, also recommend specific ang 
changing formulas. To top it off, each farmer is a nutritionist, much as 
each man on the street is an economist. 

With the wide variety of ingredients and the widely different and 
changing views on formulas, the emphasis on “performance” and “know 
your brand” seems automatic even if complete ingredient data were 
listed on the tag.* Usually, however, only some major items such as 
protein, fat, drug and urea contents, and some maximums for salt, cal- 
cium, and fiber are required by state licensing agencies. The slow process 
of record keeping for feeder production is the only means available to 
check the relative feed quality, other than experience gained from using 
specific brands with constant feeding values, Some companies say that 
they maintain constant quantities of the various ingredients in each 
brand, others say they vary the proportion of the ingredients within a 
given analysis to give customers the benefit of the lowest alternative in. 
gredient cost. In this connection, some of the work of the Department 
of Agriculture and Pennsylvania State University on least-cost ingredient 
formulas which will meet prescribed requirements may help to set a price 
and quality standard for research analyses.'* 

In addition to specific brand information most companies have two or 
possibly three price or band lines. Whether they are called low-priced 
feeds, quality feeds, high-priced feeds, utility feeds, high-energy feeds, 
or high-efficiency feeds, each term is applied from the viewpoint of the 
individual company. 

Vertical Integration 

No analysis of the structure of the commercial feeds industry would 
be complete without at least mentioning vertical integration. The ex- 
pansion of vertical integration from the broiler industry into the hog and 
cattle industries, if it occurs, could have a widespread influence on the 
structure of the commercial feeds industry, especially if the feed industry 
takes an active part in the integration. Retail feed outlets as we know 
them could largely disappear. Those remaining might handle only the 
slower moving items, losing the one, two, or three large accounts repre- 
senting as much as 50 per cent of their annual volume. 

Sales and advertising techniques and expenditures could change im- 
mensely and decrease in size. Emphasis would shift to farm production 
advisers, record keeping staffs, and banking and credit facilities. The 


* Open formulas appear to be primarily a sales method until all formulas follow 
this practice. If all formulas were “open” it would permit somewhat more price 
competition, but as long as there are widely divergent opinions about what con- 
stitutes an efficient formula and a large number of different formulas is available, 
price competition cannot become truly effective. 

“R. F. Hutton, G. A. King, and R. V. Boucher, A Least-Cost Broiler Feed 
Formula, Production Research Report No. 20, USDA, May 1958. 
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geographic location of the industry also could shift along with any shift 
in livestock production and feeding. Much of the volume of formula 
feeds would skip the feed pricing mechanism and the remaining formula 
feed could take on many of the aspects of joint product cost and pricing. 
Only the production operation would remain relatively stable, and even 
this could become more of an assembly line operation as the major items 
increased in volume and the other items were dropped. 

Concentration of production could increase rapidly in the industry 
if sales were directly tied in with the availability of loanable funds. 

The major reason the feed industry could become active in an integra- 
tion operation of this type is that the industry realizes that it is selling 
to a different farmer than it was 10 years ago. Much of the feed is now 
moving to the big farms operated by the agricultural businessman who 
has a large capital investment and needs long term credit. Another ex- 
tremely important reason is that excess capacity exists in the industry and 
the size of the market has stopped increasing at its recent rapid rate. 

The potential ability of the feed industry to play a part in the integra- 
tion of the hog and livestock industry will be studied by the U.S. Depart- 
ment of Agriculture under contract with Iowa State College. Some infor- 
mation as to potential changes in the marketing structure of the industry 
which could occur as a result of increased integration will also result from 
this analysis. 


Recession 


I should at least raise the question as to what will happen to the struc- 
ture of the industry if general economic conditions and especially the 
farm economy trend toward depression levels. Certainly this paper has 
assumed a continuation of the relatively prosperous conditions that have 
prevailed. By prosperous conditions I mean that farmer feeders have had 
sufficient liquid capital to finance production through purchases of sup- 
plies and equipment. Should capital become more stringent farmers may 
retrench in ways that could have a direct bearing on the structure of the 
formula feeds industry.’* With a change of this type, custom milling could 
become more important in surplus grain areas, surplus capacity could 
increase, price competition could become more important and service 
competition decline, and the number of formulas could become more 
standard. Horizontal and vertical integration could be influenced con- 
siderably, although the direction of influence is difficult to determine. 


Needed Research 
Much, in fact most, of the needed research was implied in the preced- 


ing part of the paper. For example, the references to the recent rapid 


“H. C. Trelogan, a paper presented before 1957 Midwest Feed Production School, 
Kansas City, November 19, 1957. 
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growth coupled with the relative stability of output in recent years, imp! 
that the industry is maturing and that industry organization and prac- 
tices may begin to show more over-all industry patterns. Certainly, people 
in the industry have become much more concerned about their distriby. 
tion organizations and whether their organizations are going along with 
the probable industry wide trend. Research people need to have more 
facts about these trends and their influence on the market structure and 
efficiency. 

The number of references to the New Hampshire and Wisconsin 
studies also implies the need for current status analyses of retailing and 
the relations between retailer and manufacturer in other areas of the 
country. Even more important, however, is our need to know more about 
the feeders’ reactions, opinions, and preferences for the type of feed and 
services made available by the commercial feed industry. 

A review of the statements made on price, service, and quality compe- 
tition discloses the need for much more work in this area. Data are scarce 
and the need great. The U.S. Department of Agriculture reports on prices 
paid by farmers and the wholesale level for formula feeds must eventually 
be obtained for somewhat more specific types and qualities of feed, At 
present they represent average prices for the largest selling brand of feed, 
with no indications of quality or quality changes except for the specifica- 
tion of protein content in dairy feeds. Ingredient costs are incomplete 
for many of today’s feeds and geographic coverage is incomplete and 
somewhat outdated. In this connection we need to know more about the 
movement of each ingredient and its basing points. 

Not much price analysis can be conducted until it becomes possible to 
relate quality to price. Quality, however, cannot become uniform until 
opinions about the number of ingredients and microingredients, and the 
efficient feed for a specific purpose are stabilized. Completely open for- 
mulas would help but would still not be the entire answer. 

A knowledge of elasticities of demand for the major types of formula 
feed such as poultry, dairy, and hog, especially those relating to changes 
in poultry and livestock prices and income, would help considerably in 
planning for and anticipating some of the structural changes in the 
industry. Data on price elasticities of demand for individual ingredients in 
each of these types of formula feed also are needed. Some of this latter 
type of analysis may result from or be an added feature of the current 
analysis of least-cost formulas. 

In conclusion, more attention must be paid to potential and occurring 
trends in integration (both horizontal and vertical) and poultry and live- 
stock production. The potential influence of these trends can be noted 
from the shifts in the industry structure which occurred partially as a 
result of integration and geographic shifts in the broiler industry. 
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DISCUSSION: THE CHANGING STRUCTURE OF MARKETS FOR 
COMMERCIAL FEEDS 


RosBerT W. SCHOEFF 
Central Soya Company, Inc., Ft. Wayne, Indiana 


The commercial feed industry plays a vital role in the production and 
distribution miracle of food that has been appropriately named “Food- 
power... U. S. A.” “Foodpower through Feedpower” is a slogan we 
like to use in the feed industry. Witn fewer United States farmers on 
larger farms, working fewer hours, and constantly increasing egg, milk, 
and meat production, it is most appropriate to discuss the changing struc- 
ture of markets for commercial feeds. 

Brensike’s definition of market structure for commercial feeds is quite 
general and appears to include the farm market structure. 

We in the feed industry think of market structure for commercial feeds 
in terms of: (1) consumers or farmers; (2) retailers or feed dealers; 
(3)wholesalers; (4) manufacturers; (5) suppliers of feed ingredients. 

It is not easy to describe an industry so large and complex as the 
commercial feed industry, particularly when there is a real shortage of 
good industry data. Brensike has pointed out many of the changes that 
have taken place along with possible changes for the future, all of which 
are good food for thought. 


Industry Growth 


According to the annual estimates made by the American Feed Manu- 
facturers’ Association (AFMA) commercial feed sales have temporarily 
stabilized at about 36 million tons. One of the principal factors contri- 
buting to this leveling off of sales has been the tremendous increase in the 
efliciency of commercial feeds requiring less feed per pound of gain. The 
AFMA recently released a report showing feed sales in the first six 
months of 1958 to be 9 per cent above the same period a year ago. It ap- 
pears that industry sales will show a nice increase for the year and resume 
their upward trend. 

With no allowance for changes in the per capita consumption, the pro- 
duction of eggs, meat, and milk must be increased at least another 25 
per cent by 1975, just to meet the expected increase in United States 
population. The sale of commercial feeds is expected to increase, though 
not exactly by the same per cent. 

The feed industry is a growing industry as evidenced by the building 
of many new plants. Feed plants built since 1954 have a production 
capacity in excess of one million tons. 


Rosert W. SCHOEFF 


Decentralization 


A key factor contributing to the trend toward decentralization has 
been the shift from rail to truck distribution of feed from the many. 
facturing plant. Water transportation is playing an important part in the 
expansion of the poultry and livestock industry in the South. Water trans. 
portation offers tremendous savings in the movement of surplus soybeans 
and corn from the upper Mississippi area into the Georgia-Alabama feed 
deficit area. Some of the more aggressive railroads are awakening to the 
loss of business to barge and truck lines. For example, on December 31, 
1957, the Southern and the Central of Georgia Railroads reduced their 
rate on soybean meal and grain from Chattanooga, Tennessee, to Gaines- 
ville, Georgia, by $2.80 per ton.’ This meant a direct saving in the manu- 
facturing cost of a complete broiler feed of approximately $2.25 per ton. 

Brensike’s statement that a study by Iowa State College indicated a 
combination manufacturer-retailer to be the most efficient way to get 
commercial feed to the farmer prompted me to secure a copy of this 
report. The data does indicate but does not prove that such a system is 
the best for the industry. Several assumptions made in this study can be 
challenged, and this is not the way the feed industry is operating in 
Iowa today. The words, “efficiently operated,” are used and no matter 
what kind of a manufacturer-distributive system is used, if it is efficiently 
operated, it has every chance of succeeding in our free enterprise 
economy. Historically, as the small manufacturer-retailer becomes suc- 
cessful and starts to grow, he is immediately faced with the problems of 
managing additional plants and personnel and the raising of additional 
capital. The character of the business changes, jobs become specialized, 
and the company takes on all of the characteristics of a big business. 

To my knowledge the private feed industry does not use a contract to 
bind a retail feed dealer to a manufacturer nor has such an instrument 
been used in recent years. 


Integration 


Brensike states, “There is virtually no integration through direct owner- 
ship among retail outlets.” This is a very broad statement and does not 
hold true for all areas in the country. In the New England area commer- 
cial feed companies own a substantial number of retail stores and there 
are several states in which the cooperative feed manufacturing plant is 
owned by local units or vice versa. A large Midwest cooperative appropri- 
ated $2 million last year to acquire additional retail outlets because 
of its excess production capacity.? Here again, the trend is mixed; several 


* Grain Tariff, SFA 94B 764F. 
? Article in Feedstuffs, December 7, 1957. 
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of the larger manufacturers who opened retail stores as a means of ex- 
panding distribution during the 1930’s and 1940’s have been disposing 
of these units in recent years. 


Recession and Research 


From the recent headlines in the newspapers it appears we should be 
more concerned about inflation than recession and certainly have little 
reason to be concerned about a decline to depression levels. 

Brensike’s statements on needed research within the commercial feed 
industry should receive careful consideration by those responsible for 
marketing research at the state universities and colleges and USDA. 

To better know where the markets for commercial feed are and the 
changes that are taking place, the feed industry needs more detailed live- 
stock and poultry estimates than are now available. Annual broiler pro- 
duction by counties in the 22 leading states is urgently needed. Average 
number of layers by counties for all states, and the extension of the quar- 
telly pig crop report outside of the corn belt is also needed. 

I would like to call your attention to other changes that have taken 
place in the markets for commercial feeds: 


1. The shift from complete feeds to concentrates to complete feeds. 
(The feed industry started in the 1920's with the sale of complete 
feeds for livestock and poultry. During the depression years of the 
1930’s, concentrates were sold through feed dealers. Dealer service 
became a factor. Now, in the 1950’s the trend is back toward com- 
plete feeds with even greater emphasis on dealer service since the 
feeders are becoming larger.) 

2. Formulation of feeds for each stage of the life cycle. 

3. Introduction of widespread use of pelleted and crumpled feeds. 

4, Shift from distribution of feed in 100 lb. burlap to 50 Ib. paper bags 
and, more recently, in bulk. 

5. Use of major new ingredients like vitamins, hormones, antibiotics, 
and animal fats. 

6. Use of credit to finance the expanding poultry and livestock industry. 

7. Booking of feed by dealers for short periods of time and contract- 
ing of feed by feeders for three to six month periods. 

8. Increased demand for specialty feeds with dog food leading in 
volume and fish food being one of the newest. 

Many changes in the market structure for commercial feeds have 

taken place and one can forecast with some certainty that changes will be 
made in the future. With change comes market opportunities. 
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ADAPTING DATA TO NEW CONDITIONS 
Chairman: F. V. Waugh, Agricultural Marketing Service, USDA 


AGRICULTURAL STATISTICS IN A CHANGING WORLD 


O. V. WELLS 
Agricultural Marketing Service, USDA 


ET ME STATE our dilemma simply: 
} Statistics are not glamorous—a fact which makes their improve- 
ment difficult. 

Yet statistics are essential to today’s decision-making processes, both 
private and public—a fact which makes their improvement imperative. 

It seems to me that these statements are generally true for statistics 
of almost any kind within the United States and so far as my observa- 
tions have extended, for most other countries. However, the immediate 
subject is agricultural statistics, and I shall confine my remarks to U. §, 
agricultural statistics. 

Some of us like to point out that the first legislative action implement- 
ing George Washington’s suggestion for the establishment of an agricul- 
tural board “(composed of proper characters), charged with collecting 
and diffusing information” was an act “to promote the progress of the 
useful arts,” approved March 3, 1839, appropriating a sum of money not 
exceeding $1000 to be expended by the Commissioner of Patents in the 
collection of agricultural statistics, and for other agricultural purposes. 
We are also aware that the acreage and yield series for several of our 
principal crops, as well as farm prices, trace back to 1866 while we have 
had a Census of Agriculture at least once every decade since 1840. 

Over the 95 years that have elapsed since the first agricultural statis- 
tician was appointed under Abraham Lincoln, agricultural] statistics have 
developed until there is a generally held belief today that agricultural 
data needs are being more nearly met than are those for any other leading 
economic group. 

This view is mischievous and misleading. It confuses quantity with 
quality as indicated by the fact that our agricultural statistics more and 
more often fail to give us timely answers to the questions in which we 
are most interested. The world is changing. Not only is American agri- 
culture going through a technological revolution; its management and 
decision-making processes are equally affected. 

What we most need in agricultural statistics today are improvements 
in quality, not quantity. 

With the increasing emphasis on size and scale of farm operations, on 
specification buying, on market timing, and on balancing supplies of farm 
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roducts with demand, we increasingly need more accurate and more 
timely data. Further, as our economic system becomes more and more 
complex, and as we develop new concepts as to how to maintain stability 
and encourage economic growth, we constantly need to revise or 
srengthen our statistics to fit the new conditions or new concepts. The 
simple fact is that general descriptive statistics are no longer sufficient. 

Statistics are basic to farmers’ decisions as to what to grow now or 
next season, as to when to buy or sell, as to whether to oppose or sup- 
port collective action through cooperative or governmental channels— 
such statistics must be accurate or farmers find themselves out in the cold. 
Processors and the trade generally have also come to rely to a surprising 
extent on current statistical measures as a basis for any number of de- 
cisions, perhaps even more so than the farmers themselves. At the same 
time, government officials find their decisions dictated in large part by 
statistical facts—facts which had better be considered beforehand since 
they will inevitably have to be met and dealt with somewhere down the 
road. 

Kenneth Arrow expresses the argument for more and better statistics 
very well in Econometrica, October, 1957, when he says, “In view of the 
magnitude of an economic system, it would take only a very small per- 
centage of improvement in economic stability or growth to make almost 
any conceivable data collection worthwhile” (i.e., the cost of collecting 
the relevant data would be quite small as compared with the possible 
gain). But there are practical limits: We must know what to collect, 
usually in advance, while at the same time fiscal administrators and legis- 
lative committees are rarely as enthusiastic about statistics as are the 
economists and the statisticians. 

All too often, either because of pressing necessity or an eagerness to 
be useful, we make estimates on the basis of such data as are available 
even though it is recognized that the reliability or probable error of such 
statistics leave much to be desired. As the weight of actual decisions, 
whether large or small, private or public, comes to rest upon such sta- 
tistics, we often find that they are not adequate. One of the unfortunate 
results is that most efforts to improve statistics come only as the errors 
become so large as to be easily recognizable. We should be able to do 
better. 

There has been considerable concern as to the general acceptance of 
statistics by the public over the last decade as well as increased attention 
to the kind of statistics most needed. A considerable bit of this concern 
has had to do with agricultural statistics. Suppose we briefly review 
some of the recent literature, starting with the Task Force Report on 
Statistical Agencies, prepared by Frederick C. Mills and Clarence D. 
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Long for The Commission on Organization of the executive branch of 
the government (submitted January 1949). 

In appraising the role of statistical intelligence in a modern society, 
Mills and Long indicated that: 

“Recent statistical developments have been marked not merely by an increase 
in the number of reports and in the extent of their use. The character of the 
contribution made by statistics to government and to private administration 
has been profoundly modified within the last quarter century. Enumeration for 
purposes of historical study persists; the record of national life is contained in 
measurements of changes in population, production, wealth and other histori- 
cal series. But in high degree the emphasis in the work of the statistician has 
shifted from this backward-looking process to current affairs and to proposed 
future operations and their consequences. Experiments are designed, samples 
selected, statistics collected and analyzed with reference to decisions that must 
be made, controls that must be exercised, judgments that entail action. The 
growth of the statistical services over the last several decades reflects this 
change in the function of statistics.” 


Their three general conclusions with respect to statistical activities in 
the federal government were: 

(1) The collection and dissemination of information concerning the 
structure and processes of national life are among the basic functions of 
government. 

(2) The statistical work of federal agencies can be improved with respect 
to quality of product, coverage, coordination of activities and results, and 
economy of operation. 

(3) Lines of systematic future development of the system of statistical 
intelligence must be laid down, if orderly growth and the meeting of con- 
tinuing national needs are to be assured. 

Perhaps it is also worth noting that Mills and Long visualized the tasks 
of collecting statistics as being divided between (a) various agencies 
gathering statistics as by-products of administrative or regulatory activi- 
ties—i.e., Internal Revenue or the Federal Meat Inspection service; (b) a 
single agency (Bureau of the Census) serving the public and other agen- 
cies of government in repetitive and large-scale primary tasks; and (c) a 
small number of agencies collecting data in highly specialized subject 
matter fields (the agencies mentioned at the time were the Bureau of 
Agricultural Economics, the Bureau of Labor Statistics, the Bureau of 
Mines, various units of the Bureau of Foreign and Domestic Commerce, 
the Public Health service, and the board of governors of the F ederal 
Reserve System). Obviously, such an arrangement calls for coordination 
rather than centralization, and Mills and Long recommended a strength- 
ened Office of Statistical Standards and Services be maintained in the 
executive office of the President. 

A second item is the report of the Committee on Farm Employment 
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Estimates of the American Farm Economic Association (AFEA) (Proceed- 
ings issue, Journal of Farm Economics, December, 1953). This report rec- 
ommends the elaboration and qualitative improvement of the farm labor 
estimates of the census and the Agricultural Marketing Service. In addi- 
tion to indicating ways of obtaining more adequate monthly estimates of 
ersons in the labor force, the Committee also wanted monthly estimates 
of the labor used in agriculture in such units as man-days or man-hours, 
by age, sex and employment categories. Such a program clearly visualizes 
more resources than were or are now available. 

The next two items deal with statistical systems as a whole—one with 
the Crop and Livestock Reporting service of the Agricultural Marketing 
Service and the other with the agricultural censuses of the Bureau of the 
Census. 

A special subcommittee of the Committee on Agriculture, House of 
Representatives, was established in 1952 “to study the cotton crop esti- 
mates of 1951 and related estimates, forecasts, and reports of the Crop 
Reporting Board of the Department of Agriculture.” Actually, the sub- 
committee approached its task in a very constructive manner, looking as 
much at the crop and livestock estimating system as a whole as at the 
cotton estimating procedures used in 1951. 

The subcommittee soon discovered that they were not dealing with a 
simple problem. As indicated in the foreword of their report, they “re- 
ceived a very small response to [a] general and widely publicized invita- 
ti for witnesses to appear at the hearings. Apparently, while a great 
many people have been dissatisfied from time to time at some of the reports 
issued by the Crop Reporting Board, there is a considerable reluctance on 
their part to come in and suggest how the reports might be improved.” 

The subcommittee discussed several steps for improving estimating 
methods, recommending among other things that “the Bureau of Agri- 
cultural Economics establish a unit devoted entirely to research, analysis, 
and experimentation directed at discovering the shortcomings in its 
present methods, and developing improvements therein.” The sub- 
committee felt that chief emphasis should be placed on improving 
existing techniques as “modern methods of statistical sampling” might be 
too costly but also indicated that, “On the other hand, the committee is 
not satisfied with the present method or the results it produces.” After 
discussing objective measures, enumerative techniques, and possible 
collaboration with the census, it was suggested that “A schedule of census 
enumerating might be worked out which would give the Crop Reporting 
Board valuable check data for crop estimates and at the same time, pro- 
vide a continuous flow of agricultural census information to the Census 
Bureau which would be processed as it arrived and made available to 
the nation in a reasonably short time thereafter.” 
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Shortly following this study of the Crop Reporting service, the Secre. 
tary of Commerce asked a nine-man committee under the chairmanship 
of Ralph J. Watkins, including the well-known agricultural economist, 
Murray R. Benedict, to appraise the several programs of the Census 
Bureau. With respect to agriculture, this report, released in Februa 
1954, recommended that the full censuses of agriculture as authorized for 
the fall of 1954 and 1960 be taken (with the 1960 census also shifted to 
the fall if possible). This committee further recommended that “be- 
ginning in the decade of the 1950's the mid-decade census of agriculture 
be supplanted by a series of biennial sample censuses of agriculture to be 
taken for the crop years ending in 1, 3, 5, and 7, and by restricted sample 
surveys to be conducted for the years ending in 0, 2, 4, 6, and 8. The regu. 
lar decennial census would cover the crop years ending in 9.” The com- 
mittee recognized that legislation would be required but estimated that 
the sample censuses would cost something less than the full mid-decade 
census they would supplant. 

The Congressional Joint Committee on the Economic Report is much 
interested in statistical activities and a subcommittee on economic sta- 
tistics was established in 1954. This subcommittee, in examining statistical 
gaps or deficiencies has been sympathetic to strengthening agricultural 
statistics, especially quality-wise. However, the committee has generally 
felt that statistical coverage for agriculture was better than for some other 
fields and this feeling is reflected in the “Program for Improving Federal 
Statistics in Fiscal Year 1959,” carried as Appendix C to the “Economic 
Report of the President” sent to the Congress in January, 1958. 

The suggestions in this economic report were specifically designed for 
strengthening the integrated national accounts, the system of statistics 
relating to national income and national product. These recommenda- 
tions, however, do call for strengthened productivity estimates and for 
better construction statistics, both of which involve agriculture, and there 
is also a specific recommendation that “After the Census of Agriculture 
for 1959 is completed, an annual sample survey of farm operators should 
be initiated to provide data on farm income, off-farm income, and farm 
production expenditures. The sample should make possible estimates for 
at least three categories—large commercial farms, small commercial farms, 
and all other farms.” Such surveys would substantially improve the ade- 
quacy and usefulness of our farm income material. 

Another item of interest is the address by Raymond T. Bowman, As- 
sistant Director for Statistical Standards, Bureau of the Budget, on “Im- 
provement of Federal Statistics” (before Washington chapter of the 
American Statistical Association, January, 1957). Bowman indicates atten- 
tion should be centered on the need for competent and well-trained per- 
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sonnel, the improvement of quality in the whole range of statistical proc- 
esses, the importance of proper presentation or publication, and the need 
for greater integration of the federal statistical program. Bowman also 
comments: 

“In the past few years the Department of Agriculture has instituted a - 

am for the improvement of crop and livestock estimates by means of modern 
sampling methods. The program is still in the early stages, but the results to 
date are promising. In a way this activity typifies a new era in statistics. It 
employs modern techniques to produce better results, but beyond that it is 
creating a statistical framework within which a whole set of integrated agricul- 
tural statistics can be developed.” (Italics supplied.) 

The Agricultural Data committee of the AFEA also submitted a re- 
port in January, 1957. This committee had been asked to study the ac- 
curacy, availability, and needs of agricultural data for people in agricul- 
ture, business, research, teaching and government agencies. After two 
years of study, the committee suggested that the Bureau of the Census, 
the Crop Reporting Service, and the Federal Extension Service arrange 
to advise and train county and state extension workers in the use of such 
agricultural data as are currently available; that the Census Bureau and 
the Crop Reporting service determine to what extent the needs for more 
timely, complete and accurate agricultural data could be supplied within 
existing resources; that the Congress should sufficiently increase appropri- 
ations to supply the more urgent demands for timely, accurate and com- 
plete agricultural data collected and released by the U. S. Department of 
Agriculture; that further attention should be given to the census activity 
in connection with the preparation for the 1960 census and future cen- 
suses of agriculture; that state commissioners of agriculture, state statisti- 
cians, land-grant colleges, and others should improve ways of meeting 
data needs at state and county levels; and that the collection and publica- 
tion of state and county agricultural data of importance to state and 
county people should be expanded so as to maximize local self-help. 

The work of the Agricultural Data committee, as well as a long 
standing interest of the subcommittee on agricultural appropriations, 
House of Representatives, led Jamie L. Whitten, chairman of that sub- 
committee, to request a report from the U. S. Department of Agriculture 
on research in the agricultural estimating field as well as an outline of a 
program for the future development of the service. Such a report was 
submitted to the subcommittee in February, 1957. 

This report summarized the results of research and developmental 
activities, indicating that new methods for improving estimating and fore- 
casting work must necessarily meet the exacting time schedule necessary 
for providing a current reporting service, that the methods used must 
result in estimates for states as well as for the United States as a whole, 
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and that the cost of the program should be as reasonable as possible com. 
mensurate with the degree of accuracy and the amount of detail required, 
Experimental enumeration of a representative sample of agricultural 
areas has demonstrated that this is practical and that it can be integrated 
with the mail questionnaire technique so as to hold costs down while at 
the same time mitigating the principal weaknesses inherent of the volun- 
tary mail survey method. Objective measures of plant development dur. 
ing the crop season on sample fields also offer possibilities of more relia- 
ble estimates of yield. 

Basically, the program proposed in the report of the subcommittee on 
agricultural appropriations divides itself into four steps: 

The first and major step is in the nature of a capital outlay to provide 
the structure necessary for a substantial improvement in the whole crop 
and livestock estimating field. This calls for a basic organization which 
will allow the use of an enumerative sample covering some 60,000 to 
75,000 farms, distributed so to be representative of the 48 states, to be 
enumerated completely each spring or early summer to obtain acreage 
of crops planted and livestock numbers, and partially enumerated each 
fall to obtain final acreage harvested, yields, and end-of-the-year live- 
stock inventories. Mail inquiries would be improved and continued and a 
series of objective crop measurements on a large sample of representative 
fields for main crops during the growing season would be developed. 

Basically, the proposal is to create a structure which would allow the 
objective determination of the acreage of crops planted and numbers of 
principal livestock in the spring or early summer, probably about mid- 
June, and which would also allow an adequate measure as to change in 
numbers and size of farms. That is, the first need is to provide a structure 
for substantially improving the reliability of the crop acreage, livestock 
number, and yield data which are most important. 

The second step would provide for strengthening and improving the 
estimates of prices received and paid by farmers. The enumerators 
used under the first step could also carry a considerable part of this work 
although they would be working with businesses buying from or selling 
to farmers. There are some gaps in price data currently available and a 
great need for improving the sampling base and the precision of prices 
collected. 

The third step has to do with speedier release and distribution of re- 
ports. This would require either more analysis of the data in the states 
or possibly the simplification and centralization of the computing task. 
The principal added expense would be for a communications system. 

The fourth step covers additional data and services needed. Over the 
last several years especially there has been a substantial increase in the 
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demand for what we call “market flow data”—that is, data which helps 
predict more adequately the flow of farm products to the market. Note, 
however, that supplying the additional data and services needed comes 
as a fourth step in this proposal rather than coming first as is ordinarily 
the case when statistical development waits until pressure for a particular 
service has developed. 

So far the several items summarized have dealt almost altogether with 
the collection rather than the analysis of agricultural data. Mills and Long 
envisioned analysis by the agencies collecting primary data in specialized 
fields as well as by a small number of analytical agencies and advisory 
councils utilizing statistics collected and processed by other agencies. 

There is certainly no reason for collecting data unless funds and fa- 
cilities for analysis are also available. My attention has been called to the 
fact that any complete discussion of agricultural statistics in a changing 
world should clearly indicate that “we have not begun to really capitalize 
on the potential practical possibilities of many theoretical developments” 
-structural equations, linear programming, spatial equilibrium, inter- 
industry matrixes, lagged responses, etc. Nevertheless, these develop- 
ments have been and will continue to be discussed elsewhere. Remarks 
here are confined to the collection of basic data and to the main farm 
price and income measures. 

The Joint Economic Committee in its recent hearings on the relation- 
ship of prices to economic stability and growth asked for a series of 
papers having to do with the measurement of price changes and price 
relationships (see compendium of papers submitted by panelists appear- 
ing before the Joint Economic Committee, released March 31, 1958). 

In discussing price and income measures for American agriculture, I 
made a series of recommendations for revising and improving a number 
of the main indexes or aggregative measures which seemed to me were 
essential economic indicators in the agricultural area. Price measures dis- 
cussed were the index of prices received by farmers, the index of prices 
and cost rates paid by farmers (the so-called “parity index”), measures 
of the costs and margins which intervene between farmers and consum- 
ers, and measures or indexes of farm real estate values. The leading 
recommendation was for shifting the base and weighting period for our 
price indexes and related measures to a post-World War II period. 

With respect to farm income, it was suggested that we need (1) to 
strengthen our current farm income estimates wherever possible, espe- 
cially the estimated income of farm people from nonfarm sources, (2) to 
substantially improve our estimates of farm production expenditures both 
by states and for the United States as a whole, and (3) to find ways of 
breaking down our annual farm income estimates as between classes of 
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farms, especially commercial versus noncommercial farms. We also need 
adequate definitions and annual estimates of both farms and farm popu. 
lation. Supplementary series indicating the changes that are taking place 
with respect to different types of commercial farms are also desirable. 
The coverage of the costs and returns series for specific types of farms 
now maintained in the Farm Economics Research Division, Agricultural 
Research Service, should be substantially increased. 

Substantial quality improvements in agricultural statistics are not 
likely until some major breakthroughs are achieved. 

There are three chief things which, it seems to me, are most needed: 

(1) Current crop and livestock estimating methods need to be supple- 
mented by a series of regularly recurring, fast-moving, specifically 
oriented enumerative surveys of a sufficient number of sample areas to 
yield reliable state estimates for main crops and classes of livestock. 

(2) Substantial use of enumerative techniques is required for agricul- 
tural prices, farm expenditures, and nonfarm income of farm people to 
increase the precision and usefulness of such data. 

(3) The bases for agricultural indexes generally, including the indexes 
of prices paid and prices received, need to be shifted to some selected 
period subsequent to World War II. 

Such actions could substantially improve the accuracy of the main 
crop and livestock estimates upon which the weight of a multitude of 
actual decisions depend—that is, the estimates which most often influence 
private decisions as to market prices, as to whether to hold or not hold 
stocks, as to what to plant or whether to feed or not feed livestock, etc., 
or decisions of governmental agencies as to whether or to what extent to 
take actions in connection with procurement, price support, surplus dis- 
posal, or marketing order activities. And I am equally convinced that this 
can be done without any loss in timeliness, provided the supplemental 
surveys are designed specifically and only to assist in the estimating job. 

Such actions could substantially increase the accuracy and usefulness 
of the main economic indicators relating to agriculture. And finally, 
shifting the reference bases for the main indexes to a recent base would 
at one stroke solve a whole series of problems having to do with the 
chaining together of differently weighted indexes, the introduction of new 
items, the improvisation of backward-looking data from inadequate 
sources, etc., and allow attention to be centered directly upon the changes 
that most matter, those that are just past or are now in process. 

There are some problems: funds, organization responsibilities, state by 
state estimates versus a single national total, and a decision on which years 
shall be used for the new base period. Further, these problems will be 
continually complicated by the need to consider relative priority of im- 
proving already existing series versus new work. 
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With respect to funds, we can only say that the proposed program for 
agricultural estimates submitted to the Subcommittee on Agricultural 
appropriations carried no budget commitments. Rather, it states the goal 
toward which we believe the work should move as opportunity offers. 
It is true, however, that the first two of the breakthroughs which I should 
like to see will not be costless; they are not matters of a mere shift in 
method. 

There are some problems relating to organizational responsibilities. If 
current crop and livestock estimating methods are to be supplemented by 
enumerative surveys of sample areas, shall this be done by the Agri- 
cultural Estimates division or by the Bureau of the Census? Or con- 
versely, if we are to have sample censuses, shall they deal with the many 
general matters which we should like to cover or shall the questions, the 
timing, and the speed and technique of summarizing the data be specifi- 
cally geared to the crop and livestock estimating problems? 

In my own case at least, I conclude that the supplying of general 
information and the supplementing of current crop and livestock esti- 
mating methods are two basically different problems. The two solutions 
can be worked so they supplement each other, but I believe the demand 
for general interest data on the one hand and the absolute need for 
specific timing and speed on the other call for two separate approaches. 
For crop and livestock estimating purposes, it would seem to me (al- 
though any final decision would of course rest with the technicians) that 
a June survey would have first preference—a survey in which the field 
work would have to be done in the second and third weeks with the sum- 
marization completed by July 1. 

Further, it seems to me that such surveys should be so designed as to 
supply state figures, rather than simply support national totals. There are 
a number of reasons for this. All too often national totals simply create a 
shell within which substantial and important shifts can and usually do 
occur. Basically, we are interested in keeping agricultural planning and 
decision-making processes as decentralized as possible. This calls for state 
and local data, not just a national total. 

This question of local or area data is one not discussed here in any 
detail, partly because it is so well-covered by the report of the AFEA’s 
Agricultural Data committee and partly because it is the main subject of 
tomorrow's round table on “Meeting Current and Area Data Require- 
ments in a Changing Agriculture.” The demand for local or area data 
does, however, emphasize the need for maintaining accurate state esti- 
mates and is also the main argument for maintaining the quinquennial 
censuses of agriculture. 

One problem having to do with county or local area data (beyond 
census data) is that of financing. In general, where data are chiefly col- 
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lected for within-state use, the state bears the expense. There is, however 
usually cooperation through the state statistician’s office in planning oni 
supervision. Also, the agricultural estimates report to the Subcommittee 
on Agricultural Appropriations specifically indicates that where states 
have need for detailed basic statistics on any commodity that considera. 
tion may be given to supplying such data on a continuing basis under the 
matching fund arrangements (50 per cent state, 50 per cent federal) pro- 
vided under Title II of the Research and Marketing act of 1946. 

As for shifting base periods, the Secretary of Agriculture has recom. 
mended that the reference base for the main price indexes be shifted 
to the 10 years, 1947-1956. Also, we are now at work determining the 
appropriate weights and making the preliminary calculations necessary to 
reweighting the prices paid and prices received indexes on the basis of 
the average bill of goods or commodity mixes purchased and sold by 
farmers in the mid-1950’s although as our laws now stand, we will, if 
such new calculations are adopted, have to chain them back to the legally 
defined reference base, 1910-1914. Meanwhile, there has been some con- 
gressional discussion of a possible shift forward, and I should expect to 
see this whole question developed within the next two or three years as it 
becomes necessary to consider the selection of a new base period for U. S. 
economic indexes generally to supplant the current commonly used base, 
1947-1949. 

This discussion has centered chiefly upon statistical activities within 
the federal and state departments of agriculture. The Censuses of Agri- 
culture are also essential, supplying both the basic benchmark enumera- 
tions underlying much of the crop and livestock reporting work, as well 
as a large quantity of both detailed and general agricultural information 
which could not otherwise be obtained. I have indicated the recommenda- 
tion of the Watkins committee for a series of regularly recurring sample 
censuses—a recommendation with which I am in substantial sympathy. 
There are, however, several facets to this matter which I am sure can be 
better discussed by someone other than myself. Also, the problems in- 
volved are well presented by M. R. Benedict and G. M. Kuznets in their 
discussion “Better Basic Data for Agriculture: Some Possible Approaches” 
(Proceedings issue, Journal of Farm Economics, May, 1958). 

In conclusion, a few words about what has not been discussed. 

I have not discussed the gradual inflationary creep in farm costs which 
is surely one of today’s main problems. I have not discussed agribusiness 
integration, contract farming, and specification buying which are surely 
all a part of today’s agriculture. I have not discussed the price support 
and farm surplus problems which are surely still with us. Rather, what I 
have tried to do is very simple. I have said that the collection and release 
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of our basic statistics month after month, year after year, is not a wholly , 

Jamorous task. Statistics are something that many of our colleagues 
simply take for granted, too much so. We do need some very basic im- 
provements indeed in our statistical activities if we are to accurately 
measure, understand, and so far as possible rationally control what is 
happening in today’s changing world. 


DISCUSSION: AGRICULTURAL STATISTICS IN A 
CHANGING WORLD 


PEYTON STAPP* 
Bureau of the Budget 


It was with some diffidence that I accepted the invitation to comment 
on Wells’ paper. It is true that I have had some contact over the years 
with agricultural statistics and have at times even expressed opinions 
about them. However, my colleague, Ole Negaard, reminds me occasion- 
ally that it might be well if I knew more about them, and I am conscious 
of being an outsider. As I study the situation, it seems to me that there 
must be certain taboos observed by the insiders and perhaps an outsider 
can serve a purpose by opening up at least one subject. 

Wells’ paper is too thoughtful and incisive for me to comment on all 
aspects of it. It seems to me the backbone of his program involves an 
enumerated survey of a large probability sample of farms. To quote— 
“The first and major step is in the nature of a capital outlay. . . . This 
calls for a basic organization which will allow the use of an enumerative 
sample covering some 60,000 and 75,000 farms, distributed to be repre- 
sentative of the 48 states, to be enumerated each spring or early summer 
to obtain acreage of crops planted and livestock numbers, and partially 
enumerated each fall to obtain final acreage harvested, yields, and end 
of the year livestock inventories.” At another place he says, “Substantial 
quality improvements in agricultural statistics are not likely until some 
major break-throughs are achieved. . . . Current crop and livestock esti- 
mating methods need to be supplemented by a series of regularly recur- 
ting, fast-moving, specifically oriented enumerative surveys of a sufficient 
number of sample areas to yield usable state estimates for main crops 
and classes of livestock.” 

I understand this proposal. It is a net addition to the present program. 
Now let me digress to an excellent paper prepared by Murray Benedict 
and George Kuznets on Better Basic Data for Agriculture in the May, 


* This article contains personal views only. 
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1958, issue of the Journal of Farm Economics. They recommend that 
every other five-year agricultural census should be dropped and an annual 
sample survey of farms substituted instead, at approximately the same 
total cost over the period. At one point they approach recognition of the 
fact that an annual survey of farm production (as a census of agriculture 
is in part) by the Census Bureau and an enumerative survey of farm 
production by the Division of Agricultural Estimates will look like dupli- 
cation to many people, will produce similar but not identical data and 
that these inconsistencies will be awkward to handle, and that such a 
program cannot, in fact, be developed along independent lines. But they 
veer away from this point and do not develop it. 

Wells faces up to it, but in this way—and it is the only point in which 
I am in disagreement with him—he rejects it by saying that for crop and 
livestock estimates so much speed is required that the agriculture esti- 
mates survey must be independent. 

Let me drop this item for a minute and turn to another segment of 
what I think of as the same over-all problem. Wells says that better data 
on farm income estimates are needed. Improvements are needed in gross 
income, farm production expenditures, and in breaking down annual farm 
income estimates between classes of farms, especially commercial and 
noncommercial farms. Separately he says, “The coverage of the costs and 
returns series for specific types of farms now maintained in the Farm 
Economics Research Division, Agricultural Research Service, should be 
substantially increased.” I am aware that the sampling problem for 
studies of costs and returns of types of farms is considered a separate 
and unique problem from other farm surveys. I am also aware that the 
intensive work on sources of farm income, detailed items of expense, net 
returns from farming, etc. which is carried out in the Farm Economics 
Research Division cannot be used except in the most marginal sense in 
making the national estimates of farm income. 

Let me sum up the problem as I see it. Agricultural estimates need a 
large sample enumerated survey of farm production; the purposes served 
by the Census of Agriculture need a large sample enumerated survey of 
farm production and major expenditure items (along with many other in- 
cidental data collected by the Census); farm production economics needs 
expanded samples of farm output, income, and expenses; work in farm 
income needs expanded and better data on income and expenses in order 
to get net income, and if this work is done for type and class of farm 
the data must come from enumerated surveys. 

In the past, these four branches of work have developed independ- 
ently, drawing on each other but only to the extent that the major pur- 
poses of each were not affected adversely. I do not believe that major 


expa 
Let 
one 
tures 
Of c 
it ca 
per 
B 
kind 
varie 
part 
hors 
met 
diffe 
B 
prot 
sho 
doi 
have 
con! 
ture 
thei 
flat 
velc 
tis 
its 
I 
dov 
gro 
ful 
mei 
seri 
obj 
wil 
is 
it 


AGRICULTURAL STATISTICS—DISCUSSION 1227 


expansion and improvement in each can develop further independently. 
Let me be emphatic about it: I do not believe it could so develop if no 
one were concerned with duplication of efforts and unnecessary expendi- 
tures of funds. Enumerated surveys are the expensive tools of statistics. 
Of course, like Koffsky’s one-eyed cyclops, that is another reason why 
it can't be done independently—many people in key positions will not 
permit the duplication and unnecessary expenditure of funds. 

But even more important, the kind of data economists need and the 
kind of information administrators need can only be produced if these 
varied sources of information are integrated and together made to reflect 
parts of the total agricultural economy so we do not look at the tail of a 
horse, the leg of a donkey and the head of an ox. The formal analytical 
methods mentioned also require integrated and consistent data on the 
different parts. 

Because there will be enough disagreement with my real point, I should 
protect myself against misinterpretation. I do not suggest that agency X 
should draw a sample to do one thing and prevent all other agencies from 
doing anything else. I am not saying that agricultural estimates should 
have an enumerative sample survey with the results out in 10 days and, 
consequently, that we should forget an annual sample census of agricul- 
ture, and that production economics should use these sample farms for 
their costs and returns surveys. Let me preface my final remarks with a 
flat statement that I do not know exactly how this program should be de- 
veloped. I am talking about a major reorganization of agricultural sta- 
tistics and it would be presumptuous of anyone to feel that he knows how 
it should be done at this time. 

I am suggesting that representatives of each of these units should sit 
down in a room together and work out a coordinated program. This 
group should include competent sampling people. Coordination is a pain- 
ful process. There are two heavy costs: the first is a hard and painful 
mental exercise to see things in a different orientation; the second is a 
series of compromises with the ideal, if by ideal one means the single 
objective rather than a balanced set of objectives. I do not believe you 
will get a higher order of improvement in agricultural statistics until this 
is done, and I think the improvement that follows from doing it will make 
it worthwhile. 
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THE IMPACT OF ELECTRONIC COMPUTING ON 
FARM ECONOMIC RESEARCH 


VINCENT WEST 
University of Illinois 


HEN invited to discuss this subject I was afraid my experience 

was too narrow, and my point of view too provincial. I have not 
escaped these fears, yet I feel that there are some things which I can say 
about the effect which electronic computing and related activities have 
had and can be expected to have on agricultural economists. 

The effects of two broader topics tend to obscure and to be themselves 
obscured by the effects of electronic computing. 

One topic might be called the mathematization of economics. A casual 
survey of our intellectual ancestors is enough to show that this cannot be 
purely due to the development of computing equipment. However, it is 
clear that more of economics is being treated in terms of mathematical 
models and symbols today than in the past, and it is apparent that this 
development has been stimulated by the development of computing 
machinery. I doubt that we shall be able to analyze the increased use of 
mathematics into components due to trend and due to technological 
change. 

The development of data processing techniques is also not strictly a 
matter of electronic computing, and again, I shall not attempt the preci- 
sion required to isolate the changes due to electronic equipment. This 
distinction might be clearer if each of us were to ask ourselves what the 
status of data processing would be if we did not have electronic comput- 
ing. I am sure we would agree that calculators and Hollerith techniques 
would not have remained static. 

Developments in data processing of recent years seem to represent an 
“innovation.” According to one author: 


“Every innovation is a substitution of capital or land for labor or of labor 
for land or capital; or of one kind of labor capital or land for another kind. An 
innovation means a new combination of factors, a new production function, a 
new marginal productivity curve. Innovations are introduced to affect supply 
or demand or both; to shift the cost curve downward and the sales curve up- 
ward, Cost is reduced by a better way of doing things; sales are raised by an 
improvement, real or fancied, in the product, or in the art of persuading the 
consumer. 

“Innovation, almost by definition implies uncertainty. It means a change in 
the data going into profit calculations of the business man. A new method in- 
volves rearrangements, repercussions, and unanticipated difficulties. Many an 
innovation, far from being narrowly localized within a plant, propagates 
changes across the board. The use of new materials or of a new_technique of 
production may call for new skills, new tools, processes, containers as well as 
for a recasting of salesmanship.” 


*M. M. Baker, Intermediate Price and Income Theory. New York: W. W. Norton 
and Company, Inc., 1955, p. 412. 
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A principal element of innovation according to this textbook definition 
is uncertainty. We have passed one phase of uncertainty in data process- 
ing. We now know that electronic computing is “a better way of doing 
things.” There remain, however, many rearrangements, repercussions, and 
unanticipated (and other) difficulties. Some of us have been using this 
equipment long enough so that many problems can be handled routinely; 
others are acquiring or have recently acquired computing equipment, and 
still face problems of deciding when to use the available equipment, and 
of learning how to use it. 

When the Illiac came into use at the University of Illinois many of us 
were impressed by stories of the ability of this machine to solve in one- 
half hour problems that would require many years for solution by the 
(then) orthodox methods, Consequently, we planned to use the equipment 
for any very extensive or very complex problems which might arise. 
Nearly a year elapsed before we discovered the potential of this wonder- 
ful machine for “ordinary” or even “small” computing problems. We 
now use it for very small problems; for example, to compute the correla- 
tion and regression constants for two variables with 15 or 20 observations. 

The effect of the changes taking place in our “way of doing things” 
numerically has been and will be quite varied. These effects will vary 
from the ability to do a given job in less time (i.e., the fitting of a large 
‘limited information” model in one day) to the development of a genera- 
tion of “specialists and students who like to tinker with machines.” 

Other effects I should like to classify as “intermediate.” Perhaps they 
are intermediate on some scale of “roundaboutedness.” These include, 
among others, (1) the ability to undertake research which would have 
been considered impossible or unfeasible with lesser facilities; (2) the de- 
velopment of greater precision in theory, both through empirical testing 
and through induction and deduction from hypothetical models; (3) the 
improvement of basic collecting, and better specification of data required 
through better observation of the effects of defects in this area; (4) inter- 
disciplinary cooperation, stimulated by the same needs. 

I should probably say more about the “development of a generation of 
specialists and students who like to tinker with machines.” There is a 
certain awesome air of esotericism about being a user or a programmer 
of these electronic marvels. However, the writing of programs, that is the 
sequence of “orders” which cause the machine to accept data and to 
generate answers requires special training. There are two kinds of dangers 
inherent here. The first is that our research and that of our students will 
tend to become rigid—to be planned or prosecuted in a way that reflects 
the capabilities of programs which are available, or even more restric- 
tively with which we happen to be familiar. I shall have more to say 
about programs. 


* Harlow Halvorson, University of Wisconsin, in a private communication. 
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The second danger here lies in the number of students attending special 
programming or data processing courses. There is always a question: For 
what aspects of training does this activity substitute? I suspect that it 
frequently substitutes for reading and study in the area of real, institu. 
tional restrictions upon the validity of the models of economics. 

A specific example related to both of these points is the tendency to 
emphasize the specifications of the entire model at the expense of de- 
tailed, subjective evaluation of results. The examination of residuals in 
regression problems has often been neglected, primarily, I suspect, be- 
cause provision for their automatic generation from computing processes 
has not been provided. This has happened despite numerous examples of 
the profitable use of such examinations in decisions concerning functional 
form and the appropriate transformation of the variables. 

Our research is thus partly determined by available computing pro- 
grams and by the system of distributing these programs. We have, there. 
fore, a critical interest in the decision process by which the contents of 
the computer library are determined. 

There is an apparent conflict between the need to have convenient 
specialized codes for particular problems, and the need to have a library 
of well-tested general codes. There is constant need to guard against 
rigidity in research developing through restrictive non-availability of 
codes or through unfamiliarity with codes. On the other hand, code writ- 
ing is expensive and the writing of codes already available in another 
department or at another institution should be avoided. 

Let me immediately say that I have no familiarity whatever with manu- 
facturers’ procedures for avoiding these dangers. That the procedures 
have not been universally adequate is apparent from observations of 
worksheets originating from different computers. 

The writing and dissemination of codes is not the only area where 
certain weaknesses in our usual way of doing things may have an effect 
on our utilization of computing equipment. Costs of doing research at 
many institutions are not budgeted in such a way as to make minimum 
cost methods attractive. There is a tendency to classify expenditures for 
personnel and other expenditures as separate inputs each with a separate 
use-restriction. “Other expenditures” may frequently be the limiting input 
and thus dominate the choice of a production program. Many of us have 
found this an effective restriction in sample design, and I believe that this 
same consideration has led many research programs to neglect potential 
savings inherent in fuller utilization of available computing facilities. 


Survey of Computing Facilities at Land-Grant Colleges 


I recently undertook to learn more about the availability of computing 
facilities in one important sector of farm economics research. A question- 
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naire was mailed to all heads of departments of agricultural economics 
in land-grant colleges in the United States and in leading universities in 
Canada. 

[ should like to express my gratitude to these gentlemen, and to the 
members of their departments. The questionnaires were filled out and 
returned, often with accompanying letters describing the status of com- 
puting in their respective institutions in more detail than was possible by 
just answering the questions. I am indeed grateful. 

The questionnaire was also sent to the U.S. Department of Agriculture, 
and was filled out with respect to the work of the Agricultural Marketing 
Service. I am indebted to Fred Waugh and Earl Houseman for this 
information. 

Most universities now have some electrical or electronic computing 
equipment. Of the 43 universities in the United States who returned the 
questionnaires, three indicated that no such equipment was available. 
The 40 who reported available computing equipment made comments 
which I have interpreted as follows: 


The equipment 


is used regularly 18 
is used occasionally 6 
is not used 8 
was recently installed 5 
is being installed 3 


These replies refer to a wide variety of calculating and computing 
equipment, and were not always as unequivocal as in this tabulation. 
These categories are obviously not completely mutually exclusive. 

Another classification is according to the facilities available. We have 
classified the total responses as follows: 


Extensive facilities available on campus 15 
Extensive facilities available, but not on campus 11 
Limited facilities 8 
Being installed 4 
Recently installed 6 
None available 8 


The basis for classification as extensive facilities was intended, in some 
loose sense to be “IBM650 or better, or equivalent equipment.” However, 
we have hesitated to use this terminology. 

Comparing on-campus and off-campus facilities is not entirely legiti- 
mate because of the associated relations of work to be done and personnel 
available. It seems clear, however, that in the “off-campus” group and the 
‘recently installed” group there is a significantly different view toward 
the areas of usefulness of electronic equipment. 
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Some quotations may be helpful in illustrating this: 


1. “We have not been seriously hampered by the non-use of available facili. 
ties.” 

. “Most current research was planned prior to the availability of computer 
facilities.” 

. “Lack of training and experience of research staff with regard to plan- 
ning research for analysis with computers.” 

. “Hand techniques still require less time and cost.” 

. “The problems have usually been of a nature that could be handled on 
the sorter and tabulator. Thus, the principal effect has been on the volume 
of data.” 

6. “Many of the jobs performed are not comparable. This and other factors 

make it difficult to appraise costs relative to a precomputer situation.” 


aor, CO WO 


The questionnaire included the question, “What have been the princi- 
pal effects of having this equipment available on: 

Number of persons doing extensive computations? 

New problems studied? 

Completeness of statistical analysis?” 

This question should have been pretested. It was frequently not inter- 
preted as I had intended. The answers are summarized in the following 
table. 


TABLE 1. Errect oF THE AVAILABILITY OF CompuTING MACHINES 
ON CERTAIN ASPECTS OF COMPUTING 


Per cent reporting stated effect on 
Facilities available a Number of persons | New problems Completeness 
+ | - | | + | No} + [++] 0 | 
Limited 8 25 50 12.5 | 12.5 | 12.5 | 62.5 | 25 12.5 | 25 0 62.5 
Extensive 15 73.3 0 13.3 | 18.3 | 86.7 | 18.8 0 93.3 0 6.7) 0 
Not on campus ll 45.5 0 27.3 | 27.3 9.1 | 63.6 | 27.3 0 86.4 | 18.2 | 45.5 
The symbols in the caption have the following meanings: +, increase; ++, great increase; —, decrease; 0, no 


change; Na, no answer. 


There is, I believe, a striking similarity between the first and last lines 
of this table, and they are different from the central line. 

Unless these results are attributed to faulty questionnaire design, we 
must conclude that “available” must usually mean geographically nearby 
in order for the staff to become sufficiently familiar with the attributes of 
the machine to properly use it. 

The principal reasons given for nonuse of available equipment are: 
(1) staff not trained in computer use and research not planned for analy- 
sis on computer; (2) cost; (3) inconvenience of contracting arrangement. 

Roughly one-third of the questionnaires returned were from institu- 
tions having extensive facilities on campus. Of these over 70 per cent in- 
dicated more people undertook extensive computations as a result of 
these facilities. It seems clear that extension in the use of empirical meth- 
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ods is a major effect of improved computing facilities, and equally clear 
that this effect is just beginning to be felt. In the United States 55 per cent 
of the questionnaires indicated that the equipment was not used regularly. 
In addition, the regular use of computers in most institutions is still devel- 
oping, so that the principal impacts are, perhaps, yet to be felt. 

Nevertheless, the development and exploitation of regression, pro- 
gramming, input-output and variance analysis problems have long been 
limited by the data processing equipment available. With the relaxing 
of the computing cost restrictions, each of these areas has progressed 
rapidly as have Monte Carlo methods for evaluating sampling distribu- 
tions, “fictitious play” for game theory problems, and the evaluation of 
numerical solutions to certain problems in dynamic economic theory. 

We have before us, then, an era in which electronic computing and 
data processing will have an increasing effect upon our choice of product, 
the quality of that product, and the cost of that product. 

In order to use these new facilities to best advantage we must strive 
for conditions under which the utilization of computing facilities will be 
as economical and as easy as possible. 

1, Programs available must be widely known, both within and among 
institutions. 

2, Not everyone should have to learn the mechanical details of prepara- 
ing data for processing. Specialization is good here as in other work. On 
the other hand, care must be taken not to let programming specialists 
prescribe the analysis. 

3. The costs of using computing facilities may well be charged to de- 
partment or station overhead expense rather than specific projects. This 
would remove an efficient means of allocating computer time, but would 
place these costs in a category with respect to choice of methods, that is 
quite comparable to the way personnel costs are charged. 

4, Adequate training of the staff, and competent consulting on non- 
computing problems related to research programs are other desiderata of 
a program to efficiently use our new facilities. 


DISCUSSION: IMPACT OF ELECTRONIC COMPUTING ON 
FARM ECONOMIC RESEARCH 


GrorcE G. JUDGE 
Oklahoma State University 


The paper by West provides an excellent discussion of the general as- 
pects of the gains from using electronic computing equipment and the 
changes this tool has fostered in our outlook on research problems. Econo- 
mists stand to gain as much as any other scientists in the freedom from 
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arduous arithmetic that this tool provides. Anyone who has ever jp. 
verted, say a 10 X 10 matrix, or solved a regression or linear programming 
problem on a desk calculator and then sees these operations performed 
on an electronic computer, is instantly made aware of the research po- 
tentialities of this tool. Since I am in substantial agreement with the re. 
marks by West, I will direct my comments to some general considerations 
regarding the normative impact of electronic computers on carrying out 
the steps of the research procedure—normative, that is, relative to my 
value system which is, of course, structured by biases and prejudices, 

In general, as noted by West, the availability of electronic computers 
has acted to (1) speed up work which otherwise would be done on desk 
machines and (2) extend the range of problems which it has been found 
possible to treat. However, before proceeding to extol the virtues of 
electronic data processing machines, it should be noted that the model, 
the data and the estimation method are the three interdependent links 
that give meaning to the results of any quantitative research venture, In 
principle, tools such as an electronic computer have a servant's status in 
the research process. However, history has shown that in the development 
of science, tools also have a life of their own and may even dominate a 
period or school of thought.t Such may be the case in the field of eco- 
nomics at the present time. In any event, changes in tools and changes in 
emphasis on various problems go together and interact. 

In regard to economic models, the availability of electronic computers 
and the attendant reduction in the computational burden should increase 
the amount of time that investigators can spend on the heart of the re 
search problem, namely that of constructing economic models that will 
accurately reflect the phenomena observed in the real world. By not 
having to worry about the necessary computational resources, more com- 
plex models, which in some cases yield more “useful” predictions, can be 
employed. In many cases an increasing degree of disaggregation in em- 
pirical work is necessary for progress in the study of movements of the 
economy as a whole. The amount of detail that can be recognized and 
utilized in our models is conditioned by the capacity of available comput. 
ing and data processing equipment. In any event, the availability of 
electronic computers should permit the investigator to develop his models 
independent of the method of estimation and the computational burden. 
If this is true, I consider it a significant advancement. Also, since there ap- 
pears to be no unique model for describing economic behavior (usually 
several admissable models exist), electronic computers make it possible to 


*T. C. Koopmans, The State of Economic Science, New York: McGraw-Hill, 
1958, p. 170. 
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erform the necessary numerous calculations to show the results in a 
wider range of situations, thereby providing a more thorough analysis. 

In regard to estimation methods, electronic computers make it possible 
for the individual research worker to utilize the most recent advances in 
econometric techniques and reduces the need for using what are in some 
cases more simple and inadequate techniques. One example of this is 
iterative procedures which are often troublesome when only desk cal- 
culators are available and become powerful tools of numerical analysis 
when programmed on an electronic computer. The open input-output 
model of Leontief provides another example of a situation where high 
speed computing was essential for utilizing the data in a manner con- 
sistent with the models. In addition, high speed computing machines have 
put into the hand of the individual researcher a tool which will permit 
him to take advantage of most of the more sophisticated methods of 
analysis. This, I believe, is especially important since the probing of ideas, 
questioning of concepts and the spotting of new problems have come, in 
large part, from the lone wolf of economic research. 

Electronic computers have done much to point up the interdependence 
and complementarity of numerical and fundamental mathematical analy- 
sis, An example of this is that it is not always possible to obtain theoretical 
criteria for judging the efficiencies of different methods and it is useful 
to have artificial samples, drawn from populations whose parameters are 
known, as a basis of empirical assessment. A case in point is the follow- 
ing:? 

im methods have been developed for estimating the parameters of 
the equations of a simultaneous system. It can be shown that statistical 
estimators based upon these procedures have desirable properties when 
applied to large samples. However, almost nothing is known about the 
properties of estimates computed from small samples. There are two lines 
of research which could increase our knowledge of the properties of these 
estimators. One is mathematical analysis and the other is numerical and 
experimental, By using a high speed electronic computer, the problem 
can be attacked numerically by performing a series of sampling experi- 
ments (a variation of the so-called Monte Carlo technique). From an in- 
vestigation of this type, information should be forthcoming on (1) bias 
and efficiency of the various estimates and (2) the sensitivity to failure of 
some assumed specifications of the statistical model. 

It is interesting to note that in a recent book, The Lognormal Distribu- 
tion by Aitchison and Brown, a chapter is included on computational 


*Report of Research Activities—Cowles Foundation for Research in Economics, 
New Haven: Yale University Press, 1957, pp. 24-25. 
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problems and several programs are given.* This type of action shoul 
help to reduce the lag between the introduction and use of methods ang 
one can only hope that this procedure will be followed in other publica. 
tions where the main emphasis is on a particular method. 

Although we all realize that electronic computers have been a massive 
technological breakthrough as far as analysis is concerned, it should be 
recognized that much of the most useful quantitative analysis of today is 
still done with a hand computer or even on scratch paper. Also, even 
though we have in our hands a new powerful tool, I feel the major im- 
pediment to the development of economics as a science lies in the fact 
that much of our effort consists less of thinking than of measuring, and in 
this time of massive cooperative projects, the motivation for togetherness 
and the rushing back and forth to scientific conferences and meetings, we 
have a plethora of $50,000 research grants for $100 ideas. 

In closing I would like to mention in a half-serious way that if one 
of the larger computing machines (such as the IBM 709) is operating at 
peak efficiency, it is possible for one to make up to 42,000 errors per 
second—an operating efficiency I am not sure we can tolerate. 


*J. Aitchison and J. A. C. Brown, The Lognormal Distribution, London: The 
Cambridge University Press, 1957. 
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ls and 
blica- Max E. Brunk 
Cornell University 

— UCH marketing research is concerned with the making of reason- 
“ be ably accurate predictions from some systematic study of the mar- 

sing keting structure. Both the crudeness of the device used for the determina- 
mesg tion and measurement of causal forces and the unknown conditions under 
i which marketing investigations are commonly made restrict the re- 
— searcher’s ability to place a quantitative evaluation on the accuracy of his 
me predictions. The degree of reliance placed on a marketing research result 
sien is therefore, more often than not, subjectively determined. In the absence 
é of statistical criteria, public acceptance is based on the reputation of the 
researcher, argument or repetitiveness of presentation. 
ing at Using data from secondary sources Or uncontrolled environments, re- 
8 per searchers in general have had difficulty with statistical inference. With 


much marketing research data the computation of fiducial or confidence 
limits and statistical tests of significance are of questionable value because 
The of the high degree of confounding among causal forces commonly present 
in such data. The presence of such confounding often casts a cloud of 
doubt even over the theoretical assumptions of causality. 

Against this background of frustration with statistical inference econo- 
mists have looked longingly at the highly and recently developed experi- 
mental theory touched off by R. A. Fisher in the biological sciences. But 
the gross dynamic nature of much economic analysis in the past has pro- 
hibited or made difficult the adaptation of such theory in marketing re- 
search, Marketing researchers have been looking for all inclusive solutions 
-solutions which are applicable under a wide variety of market operating 
conditions. Even though they recognize that their aims often lead them in 
search of phantoms, they have not been particularly content to measure 
variable effects under some singularly defined conditions. For this reason 
sample surveys have had greater appeal than experimentation which re- 
quires restrictions. 

The rapid expansion of marketing research in recent years has led to 
focusing attention on more and more detailed problems requiring specific 
solutions for application in comparatively well-known microeconomic 
environments. These are largely problems of individual management deci- 
sion rather than general problems dealing with over-all marketing policy. 
This trend quickly turned the attention of some marketing researchers to 
the principles of experimentation. In the absence of both a suitable theory 
of experimentation and a knowledge of appropriate statistical procedure, 
early efforts in both experimental design and statistical inference were 


1237 


1238 Max E. Brunk 


structured on weak and sometimes false premises. But such an approach 
is not altogether to be regretted for out of it is emerging a stronger 
theoretical framework than would have been possible if the techniques of 
experiment had been entirely purloined from the physical scientist, This 
I feel is true even though the marketing researcher has by this devious 
route added comparatively little knowledge to the general field of experi- 
mentation. 

It is my intention in this paper to trace the development of the use of 
experimental designs in marketing, criticize some uses and then explore 
adaptation of experimental design to new areas of marketing research, 

The use of experimental designs in marketing research has been largely 
restricted to retail store tests of consumer preference, merchandising prac- 
tice effectiveness and price-purchase response measurement. The de- 
velopment of self-service stores made it possible to study buying behavior 
in a specifically defined environment without awareness on the part of the 
subjects being studied. The advantages of such an approach in avoiding 
both measurement and behavior biases are obvious. But such an approach 
in marketing research also has very definite limitations in establishing 
reasons for behavior. The biologist is compelled to suffer the handicap 
of dealing with mute animals and plants but not so the social scientist. 
This in large part may explain the far greater emphasis on experimenta- 
tion in the biological area. 


Preference Studies 


To my knowledge the first use of experimental designs in marketing 
research was made in Abrahamson’s' and in Godwin’s? studies of con- 
sumer preference. The design in these studies involved a simple succes. 
sive simultaneous matching of alternative lots in retail stores with con- 
clusions regarding preference based on relative volumes sold. Since then 
many studies of preference have employed this same basic block design 
which has come to be known in marketing as a “matched-lot” or “paired 
comparison” design. 

The severest criticism of matched-lot preference tests can be directed 
at researchers’ interpretation of results rather than at any shortcoming 
of the design. The design appears suitable to meet the theoretical require- 
ments for measuring preference but preference discovery has little appeal 
unless it has sales significance. In spite of the fact that the design does 
not permit measurement of sales effectiveness, researchers have been it- 


Martin A. Abrahamson, Consumer Preferences for Sweet Potatoes, North Carolina 
Agricultural Experiment Station, Technical Bulletin 82, February 1947. 

? Marshall R. Godwin, Some Economic Aspects of Consumer Packaging as a Method 
of Retailing Fruits and Vegetables, Ph.D. Thesis, Cornell University, September 1949. 
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dined to draw such inferences.* Such flagrant and repeated misuse of one 
of the most elementary forms of experimental design is not only difficult 
to understand but also indicates the dire need for the development of a 
sound experimental theory in market testing. 

It is my belief that experimental design is of limited value to re- 
searchers concerned with the problem of consumer preference. It is com- 
paratively simple to design and carry out experiments in retail stores in 
which consumers are offered free choices and from these draw conclu- 
sions concerning preference. It is also logical that preference can best be 
expressed in a market where there is a free choice of several alternatives. 
But it must be recognized that preferences determined in such a market 
apply only to markets where identical choices are maintained. Deter- 
mination of choice without consideration of application may be an im- 
portant phase of preference studies, but the real challenge in the study of 
preference is in the measurement of intensity of preference and the dis- 
covery of basic reasons for preference. If the researcher is satisfied that 
he can successfully rank degrees of preference intensity, then such devices 
as Scheffe’s analysis of variance for paired comparisons offers some ad- 
vantages in design efficiency. But, in general, it is safe to assume that 
experimental design has comparatively little to offer in the study of 
preference. 

Occasionally the comment will be heard that usually the same order 
ranking of treatments will be found when a number of treatments are 
compared in either matched-lot or rotational types of design. Such an 
occurrence can be expected when the intensities of preference for the 
alternatives approach equality but the assumption of equal or near equal 
intensities of preference may lead to false conclusions and does not 
justify the use of simple “matched-lot” tests as a substitute for more 
appropriate designs. 


Merchandising Studies 


Experimental designs in marketing research have reached their highest 
degree of development in so-called merchandising experiments. In these 
cases researchers were interested in determining the effect of specifically 
identified practices on volume of sales. Characteristically these studies 
have employed rotational designs in order to maximize control over time 
and space variables. Such controls are desirable because of the implicit 
requirement that tests of alternative practices be made in realistic en- 
Vironments. Latin-square designs, which meet this requirement and are 
comparatively simple, were first used in experiments of apple merchandis- 


*Preference may or may not have sales significance. See Max E. Brunk, “Controlled 
Experiments in Merchandising,” Journal of Farm Economics, December, 1953. 
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ing beginning about 1948. Since then many workers have employed the 
same design in merchandising research with a wide variety of products, 

Basic limitations in the design have led to the development of more 
elaborate designs, though these have been distressingly few in numbe 
considering the many possibilities. Cross-over designs employing k minus 
1, k X k Latin-squares were developed for purposes of measuring shott- 
run carryover effects which are present to some degree in any rotational 
design. Graeco Latin-square designs have in several instances been em. 
ployed to permit simultaneous measurement of several sets of treatments 
and thereby increase experimental efficiency. Youden or incomplete Latin. 
square designs are in many instances more practical than the orthogonal 
designs commonly used. They offer much potential to the marketing re. 
searcher but little precedence has been set in their use. Likewise practi. 
cally no use has been made of factorial designs which if properly em. 
ployed would serve to explore a much wider range of test variables with 
given resources. Their absence from the literature can only be explained 
by the researcher’s apparent lack of advance knowledge concerning the 
behavior of the major variables over which he is attempting to gain a 
maximum degree of control. Careful examination of the various experi- 
mental designs leads me to the conclusion that there is a lamentable 
tendency among marketing researchers to follow beaten paths. There can 
be little doubt that more boldness in the design of marketing experiments 
would contribute to the faster development of a well-rounded experi- 
mental theory in marketing. 

The appeal of rotational types of experimental design is in the degree 
of control easily gained over nontest variables. Theoretically, two of the 
most troublesome variables, time and space, are controlled in the simple 
Latin-square design. Control of these elements permits a more precise 
measurement of treatment effects. Assumptions implicit in such a design 
are independence of rows, columns and treatments. To the degree that 
there is interaction, true measurement of treatment effects is limited. It is 
only reasonable to expect that the response to a given treatment will de- 
pend on such things as the size of display in relation to store size, com- 
petitive products available in different stores and the like. Such inter- 
action is undoubtedly present in the many merchandising studies that 
have been made to date. 

Some light is cast on this problem by MacGregor* who conducted a 
series of uniformity trial experiments in seven retail stores with 11 dif- 
ferent food products. In these tests all products were offered in an identi- 
cal manner in all stores and time periods thus guaranteeing no true treat- 


*Murray A. MacGregor, Uniformity Trial Experiments in Marketing Research, 
Ph.D. Thesis, Cornell University, September 1956. 
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ment effects. MacGregor found that there is little likelihood of serious 
interaction between weeks and stores, but he did find evidence of inter- 
action of time and stores with treatments. 

The presence of such interaction suggested to MacGregor the need for 
further modification in design, analysis or both. The design could be 
modified so that an individual experiment is conducted within one store. 
In such a scheme rows and columns would represent days and weeks. 
While the day X week interaction is comparatively small, it could be 
further minimized by dividing the weeks into parts (high versus low vol- 
ume days) and combining them in the analysis. 

An alternative, which alters analysis rather than design, is the employ- 
ment of some suitable transformation that serves to stabilize variances. 
For example, MacGregor found that by use of square root transformations 
of the data he could reduce the number of stores required to detect 
specified treatment differences by about 75 per cent in the case of 10 
different products and 18 per cent in the case of one other product. In 
these instances the square root transformation reduced the coefficient of 
variation considerably and also reduced the heterogeneity of store resid- 
ual variances, Further study of such adjustments in analysis is needed be- 
fore generalization can be made from this limited experience. 

The basic data obtained by MacGregor needs further analysis to ex- 
amine the appropriateness of the use of F distributions for testing levels 
of significance in designs applied to merchandising tests. With uniform 
trial data many possible randomizations® could be applied to the treat- 
ments so that the variabilities present in experimental designs of this 
nature could be examined without bias. The development of high-speed 
computers makes it possible to program analysis of variance so that many 
designs of different randomizations can be rapidly calculated. Such a 
study would require large resources but would serve to test some of the 
theoretical assumptions of experimentation. 

A major area of concern with experimental designs used in testing 
merchandising practices has been with the durability or lasting effects 
of given treatments. If in the design the treatments are rotated frequently, 
there is the possibility that false inferences might be made regarding 
long-term effects. This is particularly true of promotional or price treat- 
ments which might lead to “stock-up” buying. Judgment, of course, must 
enter into the decision regarding time rotation of treatments. Where there 
is suspicion that treatment effects might be short-lived, it is advisable to 
extend the experiment and build in trend-measuring devices such as 


‘In a 7X7 Latin-square there are 16,942,080 standard squares within each of 
which there are many possible arrangements. In a 4 x 4 Latin-square there are only 
four standard squares and 576 arrangements. This is the reason MacGregor used the 
larger design, 
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periodic within treatment response measurement. For example, treat. 
ments rotated once a month or every two months could be inventoried 
weekly and each succeeding week analyzed for treatment effects. In some 
experiments it is not wise to prejudge time requirements but determine 
this based on the time it takes the first application of treatments to 
stabilize. Another more elaborate device is to employ the principle of the 
double changeover design® which serves to measure carry-over effects of 
treatments on following treatments. 

Many merchandising practices may be relatively short-lived in effects 
but still have considerable value to the trade applying them. Usually the 
question of duration of effects is one of whether or not they will be last. 
ing enough to justify the costs of change. More difficult to answer is the 
question of whether or not a given treatment after a period of time has 
negative effects. Such questions can only be answered by appropriate 
design of the experiment. 


Price-Purchase Response Studies 


Experimental designs have an appeal to researchers interested in the 
short-run effects of price on purchase behavior. By randomizing price 
treatments in some suitable design, researchers believe it is theoretically 
possible to isolate the effects of price. Godwin’ and others® have recently 
made studies of this nature. Godwin employed a 7 X 7 Latin-square with 
three price premium treatments, at 5-cent intervals over the going market 
and three treatments at 5-cent interval discounts. Sales per 100 customers 
at 15-cent premiums were 34.6 pounds of oranges and at 15-cent dis- 
counts, 108.4 pounds. From his results he computed a coefficient of 
elasticity of 1.16 for the price-purchase relationship. 

Godwin does not pretend to have measured demand but he does state 
that this is “the initial step in establishing such a relationship.” Essenti- 
ally what Godwin has measured is the short-run impact of price on vdl- 
ume of purchases under the restricted condition that the price effects 
apply when offered in a small proportion of stores of a community. This 
is more likely to be of interest to the management of individual stores 


*The first double changeover design used in merchandising experiments was 
adapted by P. L. Henderson from W. G. Cochran, K. M. Autrey and C. Y. Cannon, 
A Double Changeover Design for Dairy Cattle Feeding Experiments. Henderson's 
work is reported in Methods of Research in Marketing, Paper No. 8, Cornell Univer- 
sity Experiment Station, July 1952. 

*M. R. Godwin, Customer Response to Varying Prices for Florida Oranges, Florida 
Agricultural Experiment Station, Bulletin 508, December 1952. 

* Robert N. Hampton and John L. Kupka, Problems in Retail Pricing and Packaging 
of Flowers, Cornell University, Mimeograph A. E. 1003, October 1955. 

J. R. Franzmann, G. G. Judge and G. W. Newell, An Experimental Approach to 
the Estimation of Short-Run Price-Consumption Relationships for Eggs, Oklahoma 
State University, Technical Bulletin T-73, April 1958. 
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than of general interest to the producing industry. This latter point is ably 
recognized by Franzmann, Judge and Newell in their recent study on 
the short-run price-consumption relationship for eggs. 

Other than the possibility of price treatments in a limited number of 
stores causing shifts in purchases among stores, there are several other 
problems in using experimental designs to measure response to price. 
Responses to price treatments may be affected simply by a knowledge 
that prices in the test stores are out of line with competing stores. The 
rices may not be sufficiently different to cause an actual shift in pur- 
chases but the very knowledge on the part of shoppers of comparative 
prices may psychologically affect purchases in the test stores even though 
no shift in purchases among stores takes place. The chance for bias of 
this type is probably greater for frequently purchased products and for 
products having a relatively high degree of price stability. 

Another concern with rotated price treatments is the risk of shoppers 
stocking-up when prices are low and holding-off temporarily when prices 
are high. If the researcher can successfully predict the length of such 
carry-over effects, he can measure them by incorporating the changeover 
feature in his experimental design. But in experimentation, measurement 
of a nontest variable is usually a poor substitute for control. 

Lastly there are definite practical operating restrictions in the conduct 
of pricing experiments. Generally store management has no objection to 
price reduction treatments but is usually less than enthusiastic about 
price premiums. This attitude places a definite limit on the extremes of 
prices which may be tested. Likewise pricing experiments conducted 
within the stores of a given firm restrict normal advertising which in turn 
may affect sales. 

The very nature of a controlled experiment dictates that the tests 
be made in realistic environments. Experiments with short-run price- 
purchase response might more realistically be conducted by applying 
treatments to entire market areas rather than to individual stores. With- 
standing antitrust implications, the cost of conducting such tests is ob- 
viously prohibitive unless some new, more efficient, experimental designs 
can be developed. 


Interpretation of Experiments 


The proper use of experimental designs in marketing research, together 
with appropriate statistical analysis, depends to a very large extent on a 
knowledge of the nature of variability of all factors involved. The con- 
siderations of experimental design and the statistical method of measur- 
ing results can in no way be logically divorced, No design is any better 
than the analysis to which it is subjected and, conversely, analysis can do 
little to enhance the value of data obtained from a faulty design. Because 
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of this interrelationship it seems appropriate to consider within the Scope 
of this paper the problem of interpreting the results of experiments, 

The advantage and, indeed, very purpose of an experiment is to gain 
maximum control over nontest variables so that the true effects of a te. 
stricted number of test variables can be measured under carefully defined 
conditions. The efficiency of experimental design depends largely on the 
researcher's ability to minimize variations among those variables he must 
eliminate or control, to minimize his error term and to maximize his 
treatment effects. The successful experimenter attempts to develop his 
design to gain a maximum control over nontest variables without creat. 
ing an artificial condition that will restrict the application of his find. 
ings. Any concept of sampling in experimentation falls entirely within the 
experiment as conducted. The emphasis that published studies place on 
statistical measures of significance and confidence often carries a thread 
of implication that these measures provide a basis for generalization to 
a larger population. Such inference is obviously dangerous. While vari- 
ance analysis provides unbiased estimates of causality within an experi. 
ment, it provides no basis for generalization beyond the confines of the 
conditions of the experiment. 

There seems to exist some degree of confusion in the manner in which 
generalizations are drawn from experimental designs and sample surveys. 
For example, the number of stores in an experiment have been some- 
times referred to as a sample. I find myself in total disagreement with this 
concept of tying together an experimental design and a sample survey. 

One recent publication,’ reporting the results of a controlled experi- 
ment, has this to say about its “sample” of 11 stores used in a factorial 
design: 

“Because of the importance of the urban areas of the economy in gen- 
erating demand for agricultural commodities, it is mandatory that such 
areas be included in the sample. It would be desirable to draw a sample 
from throughout the entire country, stratifying on regions, states, city 
size, income, family size, race and many other social and economic fac- 
tors. Within the limits of available funds, such a sample was not feasible. 
As a less ambitious but attainable alternative, Tulsa, Oklahoma, was 
chosen as the sampling area. Such a choice permitted the sample to 
include a wide range of income classes, families of varying size, and 
diverse racial and religious factions, as well as many other unspecified 
factors. In addition to the above advantages, the choice of a city such 
as Tulsa permitted greater administrative control over the experiment 
than could be obtained if several smaller cities had been sampled. 

“Within the city, 11 large, modern, self-service markets operating under 


* J. R. Franzmann, G. G. Judge and G. W. Newell, op. cit., p. 15-16. 
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the management of a single prominent chain of retail outlets were 
glected. The stores were located in such a manner that the sampling 
took place throughout the entire city.” 

The researcher here was indeed fortunate that “limited funds” and “ad- 
ministrative control” made it necessary to confine the study to one city 
and to one chain within that city because this decision alone helped him 
gain reasonable control over many nontest variables which he describes 
in his “ideal sample.” On the other hand, the effort exerted in selecting 
stores scattered throughout the city only served to reduce his chances of 
obtaining significant treatment differences. Unless it can be assumed that 
the 11 stores were proportionately distributed among the nontest vari- 
ables, the very application of an experimental design to such a “sample” 
of stores would certainly bias the individual effects of the uncontrolled 
variables the researcher has been so careful to include and would there- 
fore destroy the very purpose of sampling. In spite of my criticism, it is 
well that the authors included this statement on sampling, for it served 
to tell us that the experiment was conducted in 11 stores of one chain. 
That is where we are left. We do not know how representative this chain 
may be of other chains in Tulsa, or how representative chains in Tulsa 
are of all stores, or how representative Tulsa is of the United States! 

There are many instances where sampling surveys can be effectively 
and advantageously coordinated with controlled experiments. Such sur- 
veys make valuable contributions to the interpretation of experimental 
results by describing how the conditions of the experiment fit into the 
general market environment. While companion sample surveys may aid 
in evaluating the results of experimentation in terms of applied condi- 
tions, the degree of generalization from experiments not accompanied 
with sample surveys must depend on replication in time and space. Sub- 
stance, of course, is added by the number and consistency of findings of 
independent investigations. Only by repeated tests conducted under vary- 
ing conditions of the market do we approach common concepts of sampl- 
ing. 

Other Uses of Experimental Design 

To date the use of experimental designs in marketing have been largely 
confined to studies of buying behavior in retail stores. In this area the 
transition of technique from feeding-lot and field-plot tests has been rela- 
tively simple. But there are other areas of marketing research where 
experimentation may offer rewards. 

Experimental designs, particularly of the factorial type, may offer an 
eflicient means of measuring the influence of factors associated with the 
movement of commodities through both retail and wholesale markets. An 
attempt in this direction was recently made in a northeastern regional 
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protect." Such designs would permit more precise measurement of effects 
and interrelationships of causal forces such as city size, geographic loca- 
tion, time, type of outlet and the like under specific conditions, Such work 
might well lead to the development of improved informational services 
regarding the degree of orderly product marketing. 

Researchers in physical operational efficiency may also find that ex. 
perimental designs offer a more efficient means of measuring true cost 
differences among alternative work patterns, plant layouts and market 
arrangements. Such designs may offer a means of controlling or eliminat- 
ing the effects of such troublesome variables as managerial differences, 
worker skill and capital resources. 

In the area of developing improved grades and standards, the use of 
experimental design may contribute to a better understanding of the intri- 
cate relationship of the many quality factors which together constitute 
grades and standards. This area is closely related to the whole problem 
of quality control in the individual marketing firm or in the total market 
structure. 

As marketing researchers in general become more acquainted with 
experimental designs, we will find a broadening of their use into many 
phases of marketing which cannot today be predicted. Each additional 
experiment adds to the fund of knowledge in methodology and contributes 
to the development of a sound experimental theory in marketing research. 


DISCUSSION: USE OF EXPERIMENTAL DESIGN 
IN MARKETING RESEARCH 


J. R. Bowrinc 
University of New Hampshire 


Brunk has divided his discussion of experimental design in marketing 
research into general areas of consumer preference, merchandising and 
price response. This separation is somewhat unjustifiable because each 
area contains part of the other and such overlapping prevents the clear- 
cut division of interests as is implied. Nevertheless the application of 
statistical tools originally developed for use by the natural sciences pre- 
sumes that in studying consumers we must break them down, study each 
part in isolation, then attempt to fit the findings together in some compre- 
hensible whole. 


* Martin A. Blum, Measurement of Rate of Movement of Apples into Consumption 
Using the Retail Store-Customeer Observation Method, Ph.D. Thesis, Cornell Uni- 
versity, June 1957. 

Peter L. Henderson, Measurement of the Rate of Movement of Apples into Con- 
sumption and Factors Associated with the Movement of Apples in Retail Food Stores, 
Virginia Agricultural Experiment Station, Technica} Bulletin 129, January, 1957. 
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Before discussing the type of design to use, one must first establish the 
hypothesis to be tested. Unfortunately many experiments are conducted 
without a clear statement of the problem before adopting an experimental 
design. Statistics is a means of understanding given observations and of 
testing hypotheses. It does not pretend to provide the original reasoning 
behind the experiment. Therefore statistical inference will always be a 
problem whether the data are from secondary sources or controlled en- 
vironments. After the establishment of hypothesis, an experiment can be 
designed to reduce the errors of rejection when true and of acceptance 
when false. Data from such experiments can be used to explain the vari- 
ance, and the experimental error can be reduced by means of controls. 

It is the possibility of controls in the experiment which will govern the 
best type of design to be used, Temperature, light and moisture controls 
allow scientists to test hypothesis with statistical significance. The major 
control which has been available to economists is ceteris paribus. There- 
fore, the possibility of testing hypotheses in economics under the con- 
trolled conditions of large retail stores is very appealing and will un- 
doubtedly add to our knowledge of consumer behavior. The value of 
such observations through time, however, will depend on the extent to 
which they can be generalized and the extent to which the controls can 
be adopted by business firms. 

Controls in experiments also limit the application of the data. Yet 
without the controls we cannot successfully use the established experi- 
mental designs as they were developed for the natural sciences. There- 
fore, there is the danger that highly controlled experiments of consumer 
demand by types and grade of product, by location and by specific time 
periods may impose such limits that the results are of value only to the 
stores which are included in the study. This does not imply that they are 
not of great value to the participants, but it may require limiting studies 
to methodology for use by individual firms rather than the accumula- 
tion of experiences for general use. 

Past studies on price elasticity and demand by both the single equation 
and simultaneous equation approach have used secondary data and time 
series. The results can be generalized and used as the basis for marketing 
policy by the government and by individual firms, despite the variation 
in results. 

The reason for consumer merchandising studies, if the cooperation of 
store managers is any indication, is to increase total revenue from the 
sale of food. Therefore experiments should be aimed at testing the elastic- 
ity of demand for types of foods by packages, size of unit and grade to 
provide useful guides for pricing and sales techniques. When merchandis- 
ing studies fail to recognize the interrelationship of price and cunsumer 
preference and income, their significance is reduced. 
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I would like to have seen a clear statement of Brunk’s meaning for 
experimental design because experimental design has been used in the 
study of motivation of behavior and the potential dimensions of preference 
for some time. The Theory of Games is providing experimental design in 
the study of decision-making and there is continuing interest in activity 
analysis for production and consumption policies. Perhaps it would be 
fairer to say that economists have not made adequate use of existing ex. 
perimental designs in their studies of consumer preference. 

In experiments with many variables, such as the store experiments, the 
problem of interaction will exist. This may be resolved by factorial ex. 
perimentation or by confounding. Store conditions will rarely allow the 
investigator to conduct separate experiments for each factor so that inter- 
actions must be recognized and studied. However, if sufficient informa. 
tion is already available, study of a single factor or a few combinations 
may be adequate to test the hypothesis and provide useful answers at 
lower cost. 

I am somewhat concerned with Brunks rejection of the term “sample” 
in his experiments. If by so doing he implies that his observations are not 
samples of a larger population of stores and of consumers, then he 
severely limits their value for general use as well and negates the theory 
of probability upon which our parametric statistics are based and from 
which his designs are taken. I agree, however, that the variance analy- 
sis provides no basis for generalization beyond the confines of the condi- 
tions of the experiment. Therefore until more knowledge is accumulated 
to allow stratification of stores, the random sample might well replace the 
selected store approach and the results would then be more justifiably 
generalized. Certainly sampling does not eliminate the use of experi- 
mental design and variance analysis. 

Controlled observations of stores on how consumers react to different 
size or color of package may be of value to the store manager being 
studied. They can be of more extensive value, however, if they would 
relate selling practices to the store’s total sales rather than to isolated 
products. The pricing policies of managers are based on total store in- 
come rather than the income from specific products. The study of stores 
should therefore include attempts at linear programming with various 
combinations of sizes, locations, and types of product to arrive at the 
best possible “mix” of location, type of product package, etc. In addition 
we are lacking in adequate estimates of elasticity of demand by grade, 
type and product. More studies are needed in this area for policy de- 
cisions and to provide a goal for present consumer studies. 

I would like to reiterate for emphasis that a clear statement of objec- 
tives is essential before an experiment is designed and that the results are 
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useful only in testing previously established hypotheses which must stand 
the test of logic. 

There are no general rules for the formulation of significant problems. 
Their recognition depends upon extensive knowledge of a given area. 
Normally they may arise from cases which will not fit an accepted hy- 
pothesis or from attempts at synthesizing conflicting explanations of 
identical behavior. Research design is of value in setting limits for hypo- 
thetical statements the researcher may make in either of these cases if he 
uses specific measurement techniques. It is no substitute in itself for a 
clear statement of the problem in terms amenable to measurement. 
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SCIENTIFIC PROGRESS AND THE AGRICULTURE op 
THE PLAINS AND PRAIRIE PROVINCES 


Chairman: Rex D. Rehnberg, Colorado State University 


EFFECT OF SCIENTIFIC PROGRESS ON SIZE AND EFFICIENCY 
OF FARMS IN THE PLAINS 


L. F. MmLLerR AND W. B. Back* 
Oklahoma State University 


UCH has been written and said about a technological explosion 

in American agriculture, and generally, the increase in size and 

efficiency of farms has been attributed to this technical phenomenon. We, 

however, take the general position that while changing technology does 

create adjustment opportunities for farmers, technological change alone 

may not be a sufficient explanation for the adjustments that have been 
and are being made in size and efficiency of farms. 

We identify scientific progress with technological advance and we takea 
firm approach without attempting to consider the social costs and benefits 
of scientific progress in the Plains. We define technological advance as the 
creation of potential changes in physical input-output relations whereby, 
with a given price structure, additional opportunities are created for entre- 
preneurs to produce the same output at a lower cost, or a larger output at 
no increase in average total unit cost.t Thus, new output-cost relations are 
created by technological advance, and at least some entrepreneurs have 
opportunities created thereby to increase efficiency, or to increase size and 
at the same time maintain or increase efficiency. If we admit that most firms 
operate at a level of efficiency below the level possible with existing 
technology, then many entrepreneurs who increase efficiency do s0 
through organizational or resource combination changes independent of 
technological advance. 

Have Great Plains farmers adjusted size of farms, and have they in- 
creased efficiency in accordance with the potentialities created by sci- 
entific progress? Does technological advance explain the actual increases 
in size and efficiency made by farmers in the Great Plains? If not, what 


* The authors wish to express their appreciation to E. J. R. Booth, C. Edwards, 
G. G. Judge, W. F. Lagrone, J. S. Plaxico, and L. Tweeten, Department of Agr- 
cultural Economics, Oklahoma State University, for their suggestions and assistance 
in the preparation of this paper. 

*This definition of technology is consistent with the meaning of the term 4s 
‘aero used in the theory of the firm, that is, it means “a change in a production 
unction which embodies all previously known techniques.” Cf. Yale Brozen, “De- 
terminants of the Direction of Technological Change,” American Economic Review, 
May, 1953, p. 288. 
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does explain these changes? What are the “adjustment problems” of in- 
dividual farmers in the region that relate to scientific progress? 

The major hypotheses which we shall defend are: 

(1) Great Plains farmers have adopted most of the applicable techno- 
logical advances, but they lag in making the organizational adjust- 
ments, or adjustments in scale necessary for realizing the potential 
advantages in efficiency from these adoptions. 

(2) Actual adjustments made in size of farms in the Plains with the 
advent of mechanization could have been made through changes in 
combinations of resources and technology existing prior to mechani- 
zation. 

(3) From the standpoint of the criteria of economic efficiency, the 
major adjustment problems of farmers in the Plains relate to meth- 
ods of attaining larger operating units. 

In other words, our major thesis is that, although efficiency of farms in 
the Great Plains has increased concurrently with scientific progress, many 
of these increases came about from organizational changes relating to 
size, and such organizational changes were associated with variables un- 
related to changes in the state of technology. Hence, the actual impacts 
of technological advance upon size and efficiency of farms in the Plains 
have depended upon the state of other conditions associated with size 
and efficiency. 

Conceptions and General Procedure 


In this paper, we use the term “optimum” as the position in scale of 
operations and combinations of resources representing maximum eco- 
nomic effciency. Only technological and price variables are included in 
the function for determining this optimum. Existing size and efficiency 
are functions of the state of technology, prices, and additional variables 
such as motives of the entrepreneur, his knowledge, asset position, risk, 
and other dynamic considerations. In some economic analyses, advances 
in technology are used to explain actual changes made by farmers in size 
and efficiency. We believe adjustments made by farmers are explainable, 
but such an explanation requires more variables than are usually handled 
in static economic analysis. Nevertheless, the efficiency criteria of eco- 
nomics provide a useful point of departure for examining the effects of 
technological change on size and efficiency of farms in the Great Plains. 

According to Chamberlin, size and combinations of resources are func- 
tionally related.* That is, the optimum proportion of resources in a pro- 
duction process depends, in part, upon size, or upon the aggregate of re- 


*Earl O, Heady, “Output in Relation to Input for the Agricultural Industry, 
Journal of Farm Economics, May, 1958. 

* Edward Hastings Chamberlin, Toward a More General Theory of Value, Oxford 
University Press, 1957, Ch. 9. 
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sources used, Advantages of specialization in factor use and/or in produc. 
tion may accrue with increases in size. Such advantages, according to 
Chamberlin, are returns to scale. As technology changes, so does optimum 
size, optimum combinations of resources, and optimum combinations of 
products for farms. Changes in technology in the Great Plains create ip. 
creased potential capacity or efficiency of individual farms. That is, with 
a given price structure, cost schedules could shift to the right (greater 
output) and/or lower (greater efficiency) with technological advance, 
Whether lower costs per unit of output accompany adoption of 
new technology may depend upon whether the proper adjustment in out- 
put accompanies this adoption. Farmers may adopt technology that is, 
in fact, cost-increasing because of such factors as: (1) the expected in- 
creases in output not materializing, (2) the lack of alternatives to accept. 
ing whatever technology is available, as in the case of the new machinery 
market, or (3) the nonmonetary values that are attached to adopting the 
lastest technology. 

The main ideas of the preceding paragraph are depicted graphically in 
Figure 1. The average total unit cost schedules, AC, and AC,, represent 
size and efficiency potentials for a firm before and after a major tech- 
nological advance, respectively. The price structure for productive services 
is assumed to be the same for each technological situation. The potential 
minimum total unit costs are OP prior to the technological change and 
OR after the change. On AC,, the output OQ can be produced at the 
same unit cost as the output OP on AC,. Thus, the unit cost of production 
does not decrease with adoption of the new technology unless accom- 
panied by an output increase greater than the increment PQ. Also, the 
full potential of the technological advance to the firm is not realized until 
output is increased by the quantity PR. 

These two cost-output relations, we believe, approximately depict the 
potential size and efficiency of “typical” wheat farms in the Plains before 
and after mechanization. Scientific advances in wheat farming other than 
mechanization have been adopted by Plains farmers, but the major effect 
of these adoptions has been to prevent a decline in yields and in the 
capacity of the region to produce wheat. However, given these “yield- 
maintaining” innovations, year-to-year output is primarily a function of 
weather, while average unit cost per acre, or per bushel is related to 
mechanization and size of farms. Mechanization has increased the po- 
tential capacity of farms in wheat production (from OP to OR, given 
“average” yields). However, we believe the gap between actual and 
“optimum” size of typical wheat farms in the Plains has increased with 
mechanization. That is, farms may have been nearer the optimum in size 
as represented by the technological possibilities during pre-mechanization 
than they are today. 
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FicurE 1. HyPOTHESIZED RELATIONSHIP OF FARM SIZE, OUTPUT, AND COSTS 


Notably absent from our scheme of thought is an explanation of actual 
deviations from what is possible, technologically, because of uncertainty, 
or inability to predict future events. The highly dynamic and unpredict- 
able physical environment in the Plains represents a situation farmers 
adapt to and accept rather than control. Such an environment may cause 
farmers to be more conscious of the advantage of size and efficiency than 
would be the case in a more certain environment. In our viewpoint, un- 
certainty, per se, is not a variable in size and efficiency in the Great 
Plains; rather, it is a situation all farmers in the region face. Given the 
uncertainty in the region as a datum, then such conditions as the asset 
position of farmers, cost of adjustment, opportunities to adjust, etc., are 
the variables in observed size and efficiency of farms. We cannot defend 
the proposition that existing interregional differences in efficiency of agri- 
cultural resource use is attributable to interregional differences in weather 
and/or price uncertainty. 

In this paper, we place major emphasis upon crop farms and upon 
wheat as the leading crop in the region. We do this for several reasons, 
the more important being: (1) agricultural developments in the region 
have been led by developments in crop production, principally wheat, 
and (2) farm technological advance has had more potential consequences 
for size and efficiency of crop farms than of livestock farms.‘ 


‘Mechanization in hay production, improvements in transportation facilities, and 
other technical changes, have had effects on the asset structure and on size and effi- 
tiency of cattle and sheep ranches in the Plains. However, cattle and sheep operating 
units in the Plains states always have been large relative to the crop farms in the 
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Our procedure will be to place major emphasis on size of farms as 
related to technological change and other variables with the belief that: 
(1) although size and efficiency are not synonymous, they are closely re- 
lated, and (2) the available facts for the Plains permit better measures of 
changes in size than changes in efficiency.> As indicated earlier, output 
increases per farm in the Plains, with given weather, are primarily a 
function of acreages per farm. The task, therefore, reduces mainly to that 
of explaining changes, or the lack of changes, in acreages per farm which 
have accompanied technological advances. We wish to emphasize that 
the readily available facts are limited in usefulness for explanatory pur- 
poses, Additional research may produce more acceptable explanations of 
changes in size and efficiency of farms in the Plains than we have pre- 
sented in this paper. 


How Has Size Changed? 


The over-all trend in size of crop farms in the Great Plains, however 
measured, has been upward since 1900, but the short-run trends have 
varied considerably. We assembled some census data for Kansas and 
North Dakota to demonstrate the pattern of farm size changes. Selected 
counties in state economic areas 1, 2a, 3a, and 3b in Kansas and 2a, 2b, 
3a, and 3b in North Dakota were used to depict northern and southern 
Plains, and dry and transition zones of the region. Total acres, acres of 
wheat harvested, and acres of crops harvested, per farm, for census years 
during 1900-1954, are sumarized in Tables 1 and 2. We recognize some 
major limitations in the use of census data, but data are unavailable else- 
where for some of the trends we wish to develop and correlate. However, 
these limitations are not expected to affect the general conclusions de- 
rived from the trends depicted. For example, the trends in size we depict 
are similar to trends indicated by Goodsel’s typical farm studies in the 
Plains region.® 

No major change in total acreage per farm occurred from 1900 to 1930 
in Kansas and in eastern North Dakota. However, in central and north- 
western North Dakota, total acreage per farm increased substantially 
during this period. This area of North Dakota has a significant number of 
livestock farms and some of the wheat growing farms tend to be crop- 


region, and during the period since 1940 the livestock farms increased but little in 
size, although this period was the more important since settlement for increases in 
size of crop farms. 

*Some measures of changes in efficiency as related to technology are available 
elsewhere. See, for example, Thomas T. Stout and Vernon W. Ruttan, “Regional Pat- 
terns of Technological Change in American Agriculture,” Journal of Farm Economics, 
May, 1958. 

‘Goodsel, et al., Farm Costs and Returns, 1956 (with comparisons), Agricultural 
Information Bulletin 176, Agricultural Research Service, USDA, 1957. 
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livestock in type. Total acres per farm decreased slightly in all areas 
during the 1930's, and increased thereafter. 

Perhaps a better measure of size than total acres is acres of crops 

roduced per farm. Acres of crops harvested per farm did increase in the 
period 1900 to 1930, and expansion of wheat acreage was largely respon- 
sible for this increase. Acres planted remained high during the 1930's, but 
crop failure due to drought drastically reduced the acres of crops har- 
vested per farm. With improvement in weather after 1937, and release of 
acreage allotments during the war period, the expansion in wheat acres 
led the development of increased acres of crops harvested per farm. After 
1952, nonallotment crops were planted on most of the acres diverted from 
wheat. An exception to this was the increase in cultivated fallow acreage 
per farm, primarily in western Kansas, accompanying the acreage allot- 
ments on wheat crops since 1952. 

A striking feature of the data on crops harvested per farm is the rela- 
tively small total increases from the 1920-30 period to 1954 in Kansas and 
eastern North Dakota. That is, these 1954 farms, with advanced mechani- 
zation, harvested only 15 to 20 per cent more acres of crops per farm than 
did the farms that relied largely on horsepower during the 1920-30 period. 
Is it possible that the farms in the 1920-30 period could have expanded 
crop production 15 to 20 per cent (to the 1954 acreage) without further 
advances in technology and without increases in per unit costs? If we 
can place some reliance on past farm management studies relating size to 
net income, the answer to this question is “yes.” If we are right in this 
conclusion, then variables other than farm technological advance are of 
major importance in explaining farm size changes in the Great Plains 
since 1930. 


Technological and Economic Development 


Mechanization, or the shift from horsepower and related implements 
to tractor power and related equipment, was the major technological de- 
velopment for crop farming in the Plains since 1900, Other technical ad- 
vances, such as new varieties of crops, insecticides, and soil management 
practices, correlate with the developments in mechanization.’ That is, 
the adoption of these innovations was highest during the periods of most 
rapid advance in farm mechanization. Thus, we classify technological 
developments by stages in farm mechanization. Based partly on the 
numbers of horses and mules and on the value of machinery per farm, we 
define these stages as follows: (1) pre-mechanization—prior to 1920, 
(2) transition to mechanization—1920-37, (3) mechanization—1938-45, and 


"A summary of these technical developments is presented by Nauheim, et al, 
Wheat Production, AIB179, ARS, USDA, 1958. 
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(4) advancement in mechanization—1946 to present. We subdivided these 
stages into periods representing differing economic and policy condi. 
tions relating to the asset positions of farmers and nonfarm employment 
opportunities. A simple tabular model depicting the general trend in 
these variables is shown in Table 3. 

Nonfarm job opportunities either increased or remained attractive to 
rural people seeking urban employment for all the periods except 1930. 
1937. The depression, or lack of nonfarm job opportunities, during the 
1930’s must have contributed to the small reduction in size of farms dur- 
ing that period. Also, farm size increases were greatest after 1940 when 
nonfarm employment opportunities were never better. 

The asset position of the farmers has had a mixed trend since 1900, 
After farmers incurred debts and mortgaged property at inflated prices 
during 1910-1919, foreclosures were very high in the Plains states during 
the 1920's. Yields of wheat also were lower during the 1920's than dur. 
ing the preceding decade. The asset position of the farmers decreased 
further with still lower prices and yields during 1930-1937. Foreclosures, 
however, were lower during the depression years than during the 1920's, 
Debt relief and more tolerance on the part of creditors during the depres- 
sion held the foreclosures down to a relatively low rate for this period of 
distress. Also, for many farms, the salvage value of the assets was far 
below their value in production under yield and below price conditions 
usually expected by Plains farmers who were inclined to wait for con- 
ditions to improve. After 1937, both yields and prices for wheat increased, 
and, even though acreage allotments were in effect during 1938-1941, the 
financial position of farmers in the Plains continued to improve until about 
1952. 

A series of favorable income years adds to the potential ability of 
farmers to increase size and efficiency through capital investment. How- 
ever, the actual making of such investments to increase future income- 
earning potential may be functionally related to the income-earning in- 
centives of farmers. It is possible that farmers invest only to the level 
estimated as necessary to create the potential future incomes deemed 
“satisfactory,” and use their remaining capital for current consumption. 

An effect of the improvement in financial position can be observed in 
the decrease in tenancy during 1942-1952. The part-ownership tenure pat- 
tern which presently is of major significance in the Great Plains received 
its greatest impetus during the two world wars. In 1954, more than half 
of the operators of crop farms in the Plains states were part-owners. In 
the period 1946-1952, the percentage of operators who were part-owners 
continued the increase initiated in the preceding war period, and part- 
ownership as a tenure pattern provided the instrument by which farm 
sizes increased during the 1942-1952 decade. An increase in the proportion 
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of land rented, rather than an increase in the percentage of part-owners 
accompanied the increase in farm size after 1952. 

It appears evident that the power of the general economy to draw 
rural people out of Plains agriculture and the financial status of farmers 
were major variables in farm size changes since 1900. Perhaps technical 
progress, particularly mechanization, was a necessary accompaniment tp 
size increase because of the greatly reduced labor requirement associated, 
However, we decline to assign the role of prime mover to technology jn 
explaining actual changes in size made by farmers. Technology created the 
potential for increases in size; other variables explained the actual size 
changes. This conclusion is consistent with a hypothesis that the majority 
of farmers in the Plains region operate at a level considerably below their 
potential size and efficiency made possible by mechanization. In 1954 
nearly half of the farms in the sample areas of North Dakota and wester 
Kansas were less than 500 acres in size. In east-central Kansas, more than 
80 per cent of the farms were less than 500 acres in size, and less than 3 
per cent were greater than 1,000 acres, Perhaps the change in acreage of 
the “average” farm fails to adequately depict the role of technology in 
farm size changes. The variation in acreages of Great Plains wheat farms 
has increased with the advent of mechanization, which simply suggests 
that some farmers have the combination of capital, management, and 
personal motivation to take advantage of the potential created by tech- 
nological advances. 


Some Implications for Adjustments 


If our analysis of the size and efficiency situation for Great Plains agri- 
culture is correct, then some redirection of research efforts in farm ad- 
justments in the region may be in order. Survival as a goal of families in 
the Great Plains was postulated by Schickele in 1950. Application of this 
goal would imply that farm size should be inversely related to yield and 
price differences or changes. 

There may be limitations to choosing any one end, including economic 
efficiency, as the guiding idea for adjustment studies. Survival and eff- 
ciency are not inconsistent objectives up to the size necessary to pass the 
“critical income level.” But we do not know how to define the survival 
limit. What people consider to be a “necessary livable income” changes 
as their consumption habits and values change. Also, consumption habits 
or values are functions of levels of income. Since any definition of the 
survival limit is arbitrary, it may be that efficiency offers a more promis- 
ing objective of adjustment studies in the Plains region. If considerable 


* Rainer Schickele, “Farmers Adaptations to Income Uncertainty,” Journal of Farm 
Economics, August 1950. 
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progress can be made in solving the inefficiency problem, the survival 
problem may disappear. However, we wish to emphasize that we do not 
refer to efficiency within a fixed acreage per farm. 

Some studies of problems of Great Plains farmers have emphasized 
resource use adjustments within the given farm sizes.® In the drier por- 
tions of the Plains, the climatic and soil conditions severely restrict poten- 
tial adjustment alternatives within a given acreage. The present advan- 
tages of specialization, combined with the restrictive influences of climate 
and soil, place major limitations on adjustments in land use such as re- 
grassing, fallow, and some soil conservation practices. These limitations 
are particularly severe for the farmers with the smaller acreages. Scale of 
operations must be considered when estimating the potential of adding 
enterprises which require major investments in inputs differing from the 
kinds of inputs used in present systems of farming. For example, a live- 
stock enterprise requires a set of inputs different from that of crop farm- 
ing. Thus, it is an enterprise for which scale and efficiency relations exist 
almost independently of the cash crop enterprises. An enlargement of 
total resources, or farm size, may permit multiple enterprise farms in the 
Great Plains where a reasonable degree of efficiency can be obtained for 
each enterprise. Presently, there are advantages of specialization in factor 
use and in production. The state of technology in relation to present sizes 
is a major condition creating these advantages. At the same time, the 
nature of the land resources and climate limit the range of alternatives for 
which specialization in production is possible. 

More knowledge of the obstacles to increased size of Great Plains farms 
must be obtained before possible remedies can be proposed. However, 
with adjustment studies the fashion, we suggest that relatively more 
efort be put into gaining insight into these problems of increasing 
size. In this connection, we need to give considerably more attention 
to the capital and tenure problems which are basic in this problem of in- 
creasing the scale of operations. 


Summary and Prospects 


Many technological advances characterize trends in crop farming in the 
Great Plains region. Many more are likely to come forth in the future; 
presently, Great Plains farmers are lagging in adjustments of size and 
eliciency with relation to potential adjustments made possible by tech- 
nology. Such adjustments in size actually made can be explained by 
developments in the nonfarm economy and by changes in the financial 
Position of the farmers. We can expect continued increase in size and 


*For example, the studies in many states on the potential uses of land diverted 
ftom wheat, possibilities of crop-livestock systems of farming, or the feasibility of 
changes in production practices. 
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efficiency of farms in the Plains region, barring a depression and/o; 
financial distress of the farmers. However, the possibility exists of speed- 
ing the adjustment toward the present and prospective technological po- 
tential. We believe that “adjustment studies” could contribute more to 
this problem if they gave greater emphasis to the problems of increasin 
size and efficiency in adaptable enterprises for farms in the Great Plains 
Innovations in financial and legal arrangements to meet the capital prob. 
lems of larger units deserve serious attention. 


DISCUSSION: EFFECT OF SCIENTIFIC PROGRESS ON SIZE 
AND EFFICIENCY OF FARMS IN THE PLAINS 


MEYER BROWNSTONE 
Government of Saskatchewan 


Miller and Back are to be admired for their courage in framing rather 
bold hypotheses and in tackling the subject on a variety of planes, Since I 
have less time than they, I must select and summarize from their broad 
canvas and I shall attempt to comment on the main aspects covered, trust- 
ing that this does not imply concurrence or rejection in other aspects. 

For a quick summary of my appraisal I might begin where I actually 
ended the analysis of the paper; that is, by my observations on the major 
hypotheses. 

(1) The first hypothesis would be more satisfactory if it were in terms 
of the diffusion or distribution of technology, since it is not particularly 
meaningful as an aggregative phenomenon or particularly useful as a 
basis for policy formulation. 

(2) Size adjustments as they have occurred could not be reproduced 
without modern mechanization. 

(3) I would accept the hypothesis that major adjustment problems of 
farmers in the Plains relate to methods of attaining larger operating units. 

I would, in addition, question the significance of the explicit suggestion 
that organizational changes were associated with variables unrelated to 
changes in the state of technology. This may only be true if considered 
narrowly in simultaneous or concurrent terms. I would prefer to state that 
organizational changes are in most cases technological in themselves and 
that they are in any case based on some technological event. But the 
critical issue is the rate of timing of adoption and diffusion of technology 
throughout agriculture. This, although dependent to some extent on the 
nature and cost of the technological change itself, is largely a function of 
some of the factors indicated by the authors. 
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In presenting evidence, the authors make certain assumptions about the 
Great Plains as a type-of-farming region and the relationship between 
size and efficiency. I have no quarrel with the selection of wheat produc- 
tion as a basis for measuring size increases, but I would question the con- 
dusions drawn on size increases for the area generally and the sub- 
regions. The acreage figure used understates size changes and its relation- 
ship to technology. It would be interesting to array farms on the basis of 
technological improvement and then evaluate size changes, In other 
words, it is quite possible that the size changes noted are all technologi- 
ally based, but that participation was limited to relatively few farms. 
Even if I were prepared to accept the statements on size increases and 
the further statement that these would be possible for each farm without 
new technology, I would suggest that there are possibilities not consid- 
ered which lead to different conclusions. 

It is possible, for instance, that technology available to certain soil 
types is not as conducive to large size changes as it is to other types. 
| think, furthermore, that deeper analysis of subregional differentials 
would be quite useful. In Saskatchewan, for instance, we find that regional 
differentials in farm size and size changes are due largely to variable soil 
productivity, to type of farming and socioeconomic factors relating to 
time of settlement and type of settler. But this does not obviate an ob- 
servation that technology accounts for whatever size adjustments did take 
place. 

I want to return for a moment to the evidence on size changes. I would 
first join with the authors in suggesting other measures of size and, in 
addition, a separation of size and efficiency. This is necessary because of 
the varying capital-land or capital-labor ratio between different types- 
of-farming. Furthermore, within types the relative increase in the ma- 
chinery and equipment component of “size” implies an understatement 
of growth if land alone is included. 

As to the actual measurement of size changes, I must confess reserva- 
tions with respect to the “acres harvested” criterion, It is subject to insta- 
bility which distorts size and productivity conditions. For instance, tech- 
nology has been largely responsible for expanded summer fallow practices, 
but this is not reflected in “acres harvested.” The authors cite crop failure as 
afactor affecting “acres harvested” resulting in a distortion of size. Total 
acreage, I feel, is a better and quite adequate measurement of size in 
terms of acreage. 

Having made these critical comments I would agree with the authors’ 
major conclusions on the basic importance of general economic conditions 
and of farm financial status in creating conditions wherein technological 
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possibilities could be realized. (If I were taking a more generalized view 
of society and economic development here, I might be tempted to argue 
that innovation as a technological force should be accorded some cop. 
sideration as a “prime mover.”) 

I would underline an observation that general economic conditions 
have at no time been a sufficient factor in inducing adequate adjustment, 
Nor have policies directed to improving the asset or resource situation 
been adequate. Apropos the question of assets, I would suggest that the 
drive for mechanization and greater size predicated on technology has 
encouraged a reduction in the asset requirements per farmer. It has done 
this through a secular rise in the proportion of land rented and in the 
number of owner-tenant farms. With limited capital available and with 
major capital risks to avoid, many prairie farmers have chosen to mech- 
anize and to rent, rather than to limit mechanization and to own land, In 
Saskatchewan, for instance, the owner-tenant combination has risen con- 
sistently from 6 per cent of all farms in 1911 to 34 per cent of all farms 
in 1956. Proportion of land rented, also showing a secular rise, declined 
somewhat following the 1930's but has stabilized at a high level in recent 
years. 

Owner-tenant farms as a group have more acreage (twice as much as 
fully owned farms) and have increased more in size than have farms 
under other forms of tenure. I would thus prefer to interpret tenure 
changes as an adjustment to technological pressures and the ability to 
rent as an important aspect of size changes. 

The implications for further size and efficiency adjustments are based 
on an incomplete realization of technological potentials. The authors are 
correct when they suggest policies in the capital and tenure fields. These 
are the critical areas and, in general, if we are really concerned with an 
acceleration of the rate of adjustment either in average terms or in terms 
of each farm unit, then increased public intervention is necessary. Cur- 
rently, in Canada, particular attention is being given to national credit 
policies. These have required profound change for some time now with 
focus on precisely the problem raised by the authors. If the gains from 
a mixed tenure system are to be realized more fully, tenure reform is 
required, ranging from active participation of government in distribution 
of land to educational programs in landlord-tenant relations. Finally, the 
whole area of population transfers and rehabilitation requires thorough 
study and positive policy. 

In summary, I am a little more inclined than the authors to attach 
importance to consideration of scientific progress as an_ essential 
element in analysis of size and efficiency changes, At the same time, in 
terms of public policy, I would be prepared to accept technology as a 
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datum and concentrate on the factors affecting the rate and extent of 
adoption of technology. 

[ wish, in closing, to congratulate the authors for a paper which has 
heen extremely stimulating and challenging to the reviewer. It is com- 
forting to obtain useful insights from as far away as Oklahoma, and to 
realize once more that we are, after all, part of a physical, social, and 


economic region. 
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INSTITUTIONAL ADAPTATIONS TO THE ENVIRONMENT 
OF THE GREAT PLAINS 


STANLEY W. VOELKER 
Agricultural Research Service, USDA 


O DESCRIBE all the institutional arrangements that affect land 
ib tenure and agricultural finance—or even the more important ones- 
in an area as large as the Great Plains would be too big an understaking 
for the time allotted here. To reduce the subject matter to manageable 
proportions, this paper is limited to three aspects of the overall instity. 
tional picture: (1) A statement of general characteristics of institutions 
adapted to the Great Plains environment; (2) a brief discussion of some 
of the adaptations being made by agricultural finance institutions; and 
(3) a description of two relatively new programs—all-risk crop insurance 
and the Great Plains Conservation program, both of which are still in the 
formative stage. 


Characteristics of Adapted Institutions 


The outstanding characteristic of the Great Plains is the relatively high 
variability of precipitation and other weather phenomena around means 
that are only slightly above the minimum required for successful agri- 
cultural production. The droughts, torrential rains, destructive hailstorms, 
crop diseases, insect plagues, and late fall and early spring blizzards com- 
bine to make this a high-risk region. Despite significant developments in 
agricultural technology for the Plains, there is chronic need for new 
cropping and livestock practices that are better adapted to the soils and 
weather. Moreover, crop production in the Plains expanded materially 
during and following both world wars. There is need to adjust production 
to peacetime market demands. The institutional complex serving agri- 
culture is as much a part of the adjustment picture as are the individual 
farm and ranch operators. 

The most obvious characteristic of an institution adapted to the Great 
Plains environment—or any other environment, for that matter—is that 
it serves the people. This is a truism, but one we tend to forget. When an 
institution fails to achieve and maintain effectiveness in serving people, it 
may be superseded by another, better adapted institution. When a private 
or quasi-public institution fails to serve the people effectively, our tradi- 
tion is to create a new governmental program. 

A second characteristic of an adapted institution is that it must operate 
with reasonable efficiency. Many agriculture-related institutions supply 
farmers and ranchers with services for which they pay. Institutions whose 
operations are not a direct cost to agricultural producers represent a cost 
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to society as a whole. Frequently, efficiency is related to volume of busi- 
ness. Because of the relatively sparse population of the Plains, service 
areas must be large if they are to provide a large volume of business. As 
size of service area is increased, however, problems of communication in- 
crease also, while effectiveness of service decreases, The adapted institu- 
tion thus is one that can solve the chronic problem of size of service area. 
Usually, this means some compromise between effective service and 
efficiency. 

A third—and probably most important—characteristic of an institution 
that is adapted to the Plains is its ability to live with wide year-to-year 
fluctuations in agricultural production and income within its service area. 
This requires a high degree of flexibility in organization and operation. 
In the economic sense, most of the agricultural institutions under con- 
sideration are “firms.” Their continued corporate existence depends on 
their maintaining financial solvency. In some instances, elaborate safe- 
guards and regulatory controls have been established by government to 
guarantee their continued solvency. For commercial banks, these controls 
are more stringent than usual because of the necessity of maintaining 
standards of liquidity as well as solvency. To offset the effects of wide 
fluctuations in agricultural income, well-adapted institutions use such 
devices as financial reserves, diversification of business by serving indus- 
tries other than agriculture, and ready access to capital or credit from 
sources outside the Plains. 

In short, the characteristics of an institution well adapted to the Plains 
environment may be summarized as operational flexibility and financial 
stamina. It must have the ability to “roll with the punches,” to change 
its method of operation as conditions change. Also it must have the 
staying power to “ride along” with the people it serves during periods of 
adversity. 

Adaptations in Agricultural Finance 


In the field of real estate credit in the Plains, the trend has been away 
from individuals and commercial banks and towards the federal land 
banks and insurance companies. These latter types of lenders have ex- 
panded their loan programs faster than have other groups. They now hold 
about 60 per cent of the outstanding farm real-estate debt of the 10 
Plains states.1 Their ready access to capital outside the Plains gives them 
financial stamina. Their loans are distributed over several types of farming 
areas, both within and outside the Plains. They are better able to take 
the “long look” than are individuals and commercial banks, 


*Based on statistical series maintained by the Farm Economics Research Division, 
Agricultural Research Service, USDA. See Agricultural Finance Review, Vol. 13, 
November, 1950 and Vol. 20, April, 1958; and Farm Mortgage Debt Rises in 1957, 
Agricultural Research Service Bulletin 43-59, September, 1957. 
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Accompanying this change in the type of lending agency has been a 
trend away from short-term, single maturity mortgages to long-term 
amortization contracts.? From the borrower's viewpoint, long-term cop. 
tracts have considerable flexibility. During periods of low farm income 
mortgagees generally are more lenient in granting extensions of install 
ments, which constitute only a small part of the total debt; than they are 
in granting extensions for repayment of total debt under single-maturity 
mortgages. 

Some long-term mortgage plans have built-in repayment flexibility, The 
federal land banks, for example, encourage borrowers to make additional 
payments during years of above-average income. These prepayments are 
put in a special account to the credit of the borrower; they draw interest 
at the same rate as the mortgage. During years of low income, the bor. 
rower can use any funds in his prepayment account to meet annual install- 
ments of interest and principal. 

Long-term financing must be based on some concept of “normal value,” 
but the application of such concepts in the Great Plains is especially 
difficult, because farm income varies so greatly from year to year, A 
federal land bank may say that it will loan up to 60 per cent of “normal 
agricultural value,” but to a prospective land purchaser this may mean 
only 25 or 30 per cent of current land prices. Some insurance companies 
are willing to loan more per acre than the land banks are doing. 

One effect of the spread between normal value and current land prices 
is that only a small part (probably less than 20 per cent) of the amount 
loaned by land banks in recent years was for the purchase of land. Re- 
financing of indebtedness held by other types of lenders has been the most 
important use made of land bank loans. 

The shortage of institutional credit for long-term, low-equity financing 
of farm real estate is one of the reasons for the large amount of real estate 
credit supplied by land sellers. Some of their credit sales are deed and 
mortgage transactions, but the trend is toward the use of conditional sales 
contracts (contracts for deed) for this purpose. Sellers prefer this type 
of financing because contracts for deed are easier to foreclose in case of 
default than are mortgages. 

If the buyer is able to meet all payments as they come due, the prac- 
tical effects of contract financing and mortgaging are very similar. The 
buyer has the use of the land during the repayment period and eventually 
he gets an unencumbered title to the land. In case of default, however, the 
purchaser under contract has less security of tenure. In most states, con- 
tracts can be foreclosed or canceled in a matter of weeks, but the legal 


*See for example Betty A. Case, Farm Mortgage Loans Held by Life Insurance 
Companies, Agricultural Research Service Bulletin 43-58, USDA, October, 1957. 
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rocedures for mortgage foreclosure, plus the statutory redemption peri- 
ods, usually mean that three years or more may elapse between date of 
initial default and the date the borrower finally loses title to the land. 
Mortgage foreclosure procedures give the mortgagor some chance to sal- 
vage at least part of his equity, but whether the buyer under a defaulted 
contract for deed can salvage any of his investment depends upon the 
wording of the contract. In many instances, the defaulting buyer loses 
his total investment. 

We have much to learn about contracts for deed and their use. Some 
of the legal problems are just beginning to emerge. In some areas, con- 
tracts have been used for get-rich-quick schemes that bordered on fraud. 
But this doesn’t mean that the conditional sales contract method of fi- 
nancing is necessarily bad. Contracts used by some corporations and in- 
dividual sellers contain flexible repayment plans, based either on annual 
crop production or on crop production plus agricultural prices, which 
give the buyers considerable financial security, thus mitigating the lack 
of legal security. Research is needed in each state to develop contracts 
that are adapted to the legal and economic environment of the Plains. 

Production Credit Associations (PCA) have several characteristics which 
should make them well adapted to Plains environment. Nevertheless, PCAs 
do not provide as large a proportion of the total nonreal-estate credit ex- 
tended to farmers in the Plains as they do in other parts of the country. 
For the Plains as a whole, commercial banks supply about four times as 
much non-real estate credit as do PCAs. The latter seem to have had 
more difficulty in adapting their programs to the needs of operators in 
the Plains than in other parts of the country. 

Some PCAs in the Plains have not been able to find a satisfactory an- 
swer to the service-area problem. Two PCAs, for example, serve the 
major part of the Plains area of North Dakota. Their service areas are 
relatively large—roughly 120 miles by 250 miles each. These associations 
can serve adequately the operators located 60 miles or less from the as- 
sociation offices, but they have few borrowers located farther away. One 
association has established a suboffice in the western end of its area, 
but even this adjustment does not enable it to serve adequately all parts 
of its area, Farm groups have organized local credit unions in several 
areas to make livestock and machinery loans to farmers, but credit unions 
are not a satisfactory substitute for PCAs, because their method of fi- 
hance requires interest charges to borrowers that are 50 to 100 per cent 
higher than PCA rates. 

Another factor is that past policies and programs of some PCA’s were 
not suitable for many farmers who needed some type of intermediate 
credit to finance the purchase of machinery and livestock. PCA’s now are 
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gradually expanding their intermediate credit operations, For many years 
their policy in general was to make one-year loans, even though they had 
authorization to make loans for as long as three years. (More recently, 
they have been authorized to make loans for as long as five years.) If the 
loans are large relative to probable annual farm income, as may be the 
case if the loan proceeds are to be used for purchase of such capital items 
as machinery and breeding stock, it is fairly common to have a verbal 
understanding that the loan will be renegotiated at the end of the first 
year. A Farm Credit Administration survey revealed that 24 to 88 per 
cent of the loans made in 1953 in the four farm credit districts serving 
the northern Plains states were renewals? 

In 1955, PCAs in North Dakota began to finance the purchase of new 
farm machinery and motor vehicles on one-, two-, and three-year con- 
tracts. At present, the interest on these loans is 6 per cent of the unpaid 
principal, which represents a lower financial cost to the borrower than is 
the case with the usual conditional sales contract, which is discounted by 
dealers to commercial banks and credit corporations. Usually, the total 
carrying charges on these conventional contracts are equivalent to a true 
interest rate of at least 9 per cent and sometimes as high as 17 per cent, 
So far, the PCAs have experienced no serious collection problems with 
this type of financing. One effect of this program has been to bring new 
new members into the associations. 

This spring, North Dakota PCAs made a start in financing the pu- 
chase of petroleum products from local consumer cooperatives. Under 
this program, which had been tried out previously in other areas, the 
PCA finances the open accounts of the farmers with a consumer coopera- 
tive. The latter guarantees payment so that the risk for the PCA is rela- 
tively low. The advantage for the PCA is additional business and more 
members. 

In recent years, the Farmers Home Administration (FHA) has been ac- 
cepted as a permanent financial institution by Congress and by the local 
financial organizations with which it cooperates. The predecessor agencies, 
from which the FHA was created in 1946, were established primarily for 
relief purposes. Because FHA is a government agency and has a trained 
field staff serving all agricultural commmunities in the nation, it is a logical 
instrument through which the federal government can dispense disaster- 
loan funds whenever the need arises. This last is an incidental function to 
the basic purpose of FHA, which is to increase capital resources so as to 
encourage efficient family-type farms. Thus, its main area of concern is 


*R. C. Engberg, “Needs for Intermediate-Term Credit in the Northern Plains,’ 
Proceedings, Conference on Intermediate Credit for Agriculture, July 19-21, 1954, 
Great Plains Council Publication No. 12. 
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the farm operator who appears to have the character and ability to develop 
into a good manager, but who lacks capital and credit from commercial 
sources with which to develop an efficient unit. Plains agriculture is in the 
midst of a technological revolution and the end is not in sight. The 
capital requirements for efficient farming are still increasing. The problem 
of the marginal farm will be with us for a long time to come. 


All-Risk Crop Insurance 


In 1948, the Federal Crop Insurance Corporation (FCIC) was reduced 
in scope and reorganized on an experimental basis with coverage offered 
for six major crops in some 300 selected counties. Since then the program 
has been extended to additional counties and crops. Wheat, corn, flax, 
barley, soybeans, dry beans, and cotton are the chief crops for which in- 
surance is available in at least some Plains counties. In addition, a few 
other crops are covered under the multiple-crop type of insurance. In 1956, 
crop insurance was discontinued in 14 high-risk counties of the southern 
Plains. In these counties, indemnities paid during the preceding eight 
years had exceeded premiums by nearly $18,300,000. For the rest of the 
counties in the program, premiums paid from 1948 through 1957, had ex- 
ceeded indemnities by 4.6 per cent.‘ 

The objective of federal all-risk insurance is to insure the farmer’s cash 
costs of production up to the time of crop loss. This is in marked contrast 
to the objective of commercial hail insurance, which is to insure the ap- 
praised value of the crop at time of loss. The premium-rate structure and 
the amount of coverage are designed on an actuarial basis so that over a 
long-time period the premiums will cover the indemnities in each county. 

In the case of wheat, for example, the amount of coverage per acre for 
each county is based on 60 per cent of the county average yield during a 
20-year base period. This coverage is assumed to represent the farmers’ 
average investment in the crop. The county average premium rate is 
based on the average crop loss experienced during the base period. The 
amount of coverage and the premium rates are converted to dollars by 
applying a fixed price that approximates the support price. Some counties 
are divided into two or three subareas on the basis of differences in pro- 
ductivity and risk, with appropriate premium rates and coverages com- 
puted for each area. These area rates, however, must average out to the 
county figure. 

In one of the western North Dakota counties, separate premium rates 
and coverages are being tried out on an experimental basis for wheat 
after grain, wheat after summer fallow, and wheat after corn or potatoes. 


‘Reappraisal of the Federal Crop Insurance Program, Federal Crop Insurance 
Corporation, USDA, February, 1958. 
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Changes in premium rates in each county are made from time to time, 
These are based solely on the insurance experience in that county, 4 
policyholder, who has had no loss claims for seven consecutive years, re- 
ceives a 25 per cent reduction in premiums. Under an alternative pro- 
vision, applicable to some crops, a policyholder may get a premium re. 
duction of 25 per cent (50 per cent in the case of wheat insurance) when 
the premiums paid on crops continuously insured exceed indemnities by 
an amount as large as the full coverage for one year. Only one of these 
discount plans are available to the individual policyholder, not both, 

Generally under multiple-crop insurance, several crops are insured as a 
single unit. In some counties, policyholders may elect to have each insur- 
able crop handled separately and in a few counties, the policyholder may 
select the crops he wants to insure. The multiple-crop premiums are cal- 
culated on the basis of the number of insurable crops planted and the 
relative acreage of each in such a way that the greater amount of crop 
diversification, the lower the premium rate per $100 of coverage. The 
reason for this is that the occurrence of any particular hazard may not 
affect all crops alike; the failure of one crop may be partly offset by a 
fairly good yield of some other crop. As a result, indemnities over time 
probably will be smaller and will be paid less often. 

North Dakota is the only state in which the crop insurance program 
operates in every county. Multiple-crop insurance is offered in nine of the 
53 counties. The crops covered on the multiple basis are spring wheat, 
flax, barley, and oats in each of the nine counties. Winter rye is included 
in two counties, and rye, corn, and soybeans in still another county. 
Wheat insurance is offered in the 44 counties that do not have multiple- 
crop insurance. Flax insurance is also available in 17 of the wheat counties, 
and barley in six of them. 

The 1958 premium rates for wheat insurance varied from $4.10 per $100 
of coverage in the lowest risk area to $25.25 per $100 of coverage in the 
highest risk area. In about half of the county subareas, the rates are from 
$10 to $15. 

Whether the federal government continues to expand the all-risk in- 
surance program will depend to some extent upon the acceptance by 
farmers, as measured by their participation. Not all farmers need insur- 
ance, Some can carry their own risks of crop failure through cash reserves 
and storage of grain. Some may be able to weather periods of adversity 
by use of credit or by diversification of farm enterprises. Some insurance 
men feel that a 50 per cent participation is a pretty good mark at which 
to aim. 

In 1957, 27 per cent of the seeded acreage of wheat in North Dakota 
was insured. In 20 of the 44 counties, less than 20 per cent of the seeded 
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acreage was insured. The extreme range was from 8 per cent to 52 per 
cent, The reasons for these variations are not readily apparent. There is 
little correlation between relative risk, as measured by premium rates, 
and the percentage of participation. Adjoining counties with high and low 
rates of participation are in both high-risk areas and low-risk areas, Some 
counties have had high or low participation rates year after year. This 
suggests that differences in salesmanship may be a factor. In some coun- 
ties, participation increases sharply in the years following serious crop 
losses and decreases following years of bumper crops. One conjecture is 
that a substantial number of operators try to outguess the weather. 

Participation in the multiple-crop insurance program has been consist- 
ently higher than in the wheat-insurance program. In 1957, the percentage 
of eligible acreage insured averaged 40 per cent, but in one county it 
amounted to 65 per cent. A 1954 North Dakota study indicated that the 
lower rates for muliple-crop insurance was at least partly responsible for 
the differences in participation between the wheat and multiple-crop 
program.° 

There are two possibilities for increasing participation in the federal 
crop-insurance program: (1) more educational work among farmers; and 
(2) revision of the premium-rate structure to make it attractive to more 
farmers. In North Dakota, where the percentage of wheat seeded on 
summer fallow varies widely from county to countv, the establishment of 
separate rates for wheat after grain, wheat after sun ner fallow, and wheat 
after row crops would appear to be desirable. Another adjustment which 
might make federal crop insurance attractive to more farmers would be 
to give each farmer the option of selecting single-crop or multiple-crop 


“‘eoverage. As indicated previously, the FCIC is experimenting in a very 


limited way with both of these possibilities. 


Great Plains Conservation Program 

The purpose of the Great Plains Conservation program is to stabilize 
agriculture and to protect the land from wind and water erosion by help- 
ing farmers and ranchers to make changes in land use, to initiate better 
cropping systems and practices, and to establish soil and water conservation 
measures.° A basic part of the program is a detailed plan of land use and 
conservation practices on the individual farm or ranch. Federal cost- 
sharing payments are made for certain approved practices and measures 
that are performed under contract between the individual farm or ranch 
operator and the Secretary of Agriculture. Administrative responsibilty 


Figen 4 J. Thair, Meeting the Impact of Crop-Yield Risks in Great Plains Farming, 
North Dakota Agricultural Experiment Station, Bulletin 392, June, 1954. 

*The Great Plains conservation program was authorized by Public Law 1021 of 
Auyust 7, 1956. 


ime, 
JA 
, Te- 
pro- 
Te- 
hen 
by 
ese 
as a 
sur- 
ay 
cal- 
the 
Top 
he 
not 
a 
ime 
am 
the 
eat, 
ded 
ty. 
ics, 
100 
the 
om 
in- 
by 
es 
ity 
nce 
ich 
ota 


1274 STANLEY W. VOELKER 


for the program rests with the Soil Conservation Service (SCS), The pro- 
gram currently operates only in 288 selected Great Plains counties, but pre- 
sumably it will be extended to additional counties in the 10 Plains states 
from time to time. The first contracts were approved during the winter of 
1957-58. 

The mechanism of the program is about as follows. The operator must 
develop a long-term plan for his farm or ranch, including a schedule for 
carrying out land-use adjustments and conservation measures, Generally, 
the SCS furnishes technical assistance for developing the plan. It becomes 
the basis of the contract between the farm operator and the government 
The contract, which must run for at least three years, but not longer than 
10, sets out the plan of operation on each field and each pasture for each 
year of the contract period, together with the amount of federal cost-shar- 
ing payment, if any, to be made for each practice. The amount of the 
federal payment for the different approved practices varies from 50 to 80 
per cent of the estimated costs. The amount is based on a set of estimated 
unit costs prepared by SCS for each locality. Funds amounting to the 
federal share of the costs are obligated when the contract is signed, and 
the operator receives the payment for each practice or measure as soon 
as he completes it. 

The Great Plains Conservation program does not affect acreage allot- 
ments or marketing quotas. Participation in this program does not prevent 
operators from participating also in other federal programs such as the 
Soil Bank and the Agricultural Conservation Program (ACP), except that 
federal payments cannot be made from both ACP and Great Plains funds 
for the same practice on the same land. 

A preview of the Great Plains Conservation program is provided by 
data from the first 31 contracts approved in North Dakota. The contract 
periods vary from the three year minimum to the 10 year maximum, 
although most of them are for four or five years. The operating units 
covered by these contracts range all the way from half sections to five 
sections in size. The average is about 1,350 acres, which is somewhat 
larger than the average size of farm in western North Dakota. 

Eight of the operating units contain irrigable land within the Heart 
Butte Reclamation project, which is still under development. On these 
units, the major land-use adjustment will be the development of irrigated 
land for production of feed. Land development for irrigation will account 
for 88 per cent of the federal cost-sharing payments. The other 12 per 
cent will be used mainly for grass seeding, establishment of contour strip 
cropping, and other conservation practices on the dryland portions of 
these units. About 9 per cent of the cropland on these units previously had 
been converted to grass and an additional 10 per cent will be converted 
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under the Great Plains conservation program. The amount of federal 
payments for these eight contracts will vary from $1,882 to $10,362, with 
an average of $4,803 per farm. 

In May 1958, the SCS established a priority classification system for 
operating units, designed to encourage use of Great Plains funds for the 
more serious conservation and land-use adjustment situations. Units con- 
sisting mainly of irrigated lands with little or no erosion hazards were 
placed in the lowest priority class. Moreover, the policy was established 
to limit cost-sharing payments for irrigation development to one-fourth 
of the total contract payment, or $2,500, whichever is larger. Because of 
this change in policy and the fact that relatively few Plains operators 
have irrigable land in new reclamation projects, it is expected that irriga- 
tion development will be emphasized much less in the future, at least in 
North Dakota. 

The contracts for the 23 operating units outside the Heart Butte 
project probably are more typical of those expected to come into the 
Great Plains Conservation program during the next few years. One of 
these units is converting completely to a grassland-farming system. 
Adjustment of the others is a matter of developing well-rounded combina- 
tion crop-and-livestock units within the limitations of the land resources. 
All cropland that is subject to wind or water erosion either will be 
converted to permanent hay or pasture or managed under wind strip 
cropping and contour strip cropping systems. Winter feed supplies of 
hay and silage on each operating unit have been planned with reference 
to probable needs, not only for the unit after adjustment, but also for each 
year of the critical period during which new grass seedings are established. 
In some instances, present pastures will be supplemented by sudan grass 
and other annuals on cropland, especially during the adjustment period. 
New seedings will be protected by fencing, and stock water will be de- 
veloped where necessary to get better distribution of stock over the range. 

Permanent seedings of grasses and legumes and development of stock 
water are the two most common practices set forth in these 23 contracts; 
these account for 28 and 23 per cent, respectively, of the federal cost- 
sharing payments, Twenty of the contracts provide for permanent grass 
seeding and 19 for some type of stock-water development. Seventeen of 
the contracts include fencing—usually for protection of new grass seed- 
ings and shelterbelts—and federal payments for this purpose will amount 
to 9 per cent of the total. 

Additional wind strip cropping, contour strip cropping, or both, will 
be established on 15 of the farms. These two practices will account for 
22 per cent of the federal payments. Sod waterways will be established 
on 15 of the farms and federal payments for this practice, which includes 
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grading and shaping as well as seedbed preparation and seeding, wil] 
account for 11 per cent of the total payments. 

Seven per cent of the cropland on these units had been converted to 
permanent hay and pasture in previous years. Another 20 per cent wil] 
be converted under the Great Plains Conservation program, making a 
total conversion of 27 per cent. In addition, a considerable acreage of 
grasses and legumes will be seeded on cropland in long-time rotations, 

As intensive planning and conservation development program such as 
this costs money. The SCS is reimbursed from Great Plains funds fo, 
most of the direct costs for technical assistance and administration, The 
amount of the federal cost-sharing payments per contract will vary from 
$1,790 to $5,946, with an average of $2,760, As indicated previously, these 
payments are spread over periods ranging from three to 10 crop years, The 
average payment per year will run all the way from about $200 in the 
case of 5 contracts to more than $1,000 in the case of 6 others. The average 
for the 23 contracts will be $644 per year. 

The federal government, however, will be “buying” a lot of conserva- 
tion for its money. For one thing, each field or pasture in a farm is under 
the contract, even though no federal payment is to be made for practices 
in that particular field. All 23 contracts provide that all pastures and 
rangelands shall be grazed “conservatively,” which is defined as leaving 
50 per cent of the volume of the forage on the ground at the end of the 
grazing season. Usually, crop rotations and tillage practices are spelled 
out for each field. All fallow must be of the stubble-mulch type. Great 
Plains funds will not be used for any of these practices. If we think of 
the total federal payment as spread over the entire contracted acreage of 
each unit, the payment per acre will vary from 60 cents to $5.57, with an 
average of $2.06. 

Despite the federal cost-sharing payments, the Great Plains Conserva- 
tion program has not attracted large numbers of farmers and ranchers to 
date, nor is it expected to do so in the next few years. SCS administrators 
anticipate that about 250 new contracts per year will be signed in North 
Dakota. This is a long-time program, which must be preceded by con- 
siderable conservation planning and educational work. 

The question is sometimes raised as to the permanency of the conser- 
vation work accomplished under this type of program. The operators, of 
course, are under obligation to carry out all specified conservation prac- 
tices during the period of contract, but their obligations cease when the 
contracts terminate. The fact that these operators are investing consider- 
able amounts of their own funds in this cost-sharing venture and that 
they are trying to build up well-rounded livestock or combination crop 
and livestock units gives considerable hope that the land-use adjustments 
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achieved and the conservation practices established may ve rather perma- 
nent so far as these operators are concerned. It is possible that some of 
these farms may be purchased by others who will not be interested in 
continuing the conservation practices. There is thus some danger that the 
conservation results obtained could be plowed under in another frantic 
effort to grow wheat. 


DISCUSSION: INSTITUTIONAL ADAPTATIONS TO THE 
ENVIRONMENT OF THE GREAT PLAINS 


H. R. Stucky 
New Mexico A & M College 


Stanley Voelker in his opening statement characterized an institution 
adapted to the Great Plains as one which (a) serves the people, (b) oper- 
ates with reasonable efficiency and (c) has ability to live with year to year 
fluctuations in agricultural production and income. He has listed three 
important characteristics, and I especially like the fact that he gave 
“serve the people” first place in his list. However, “serve the people” may 
be taken from the short-term point of view or from a purely local view. 
In many cases this procedure may not be of most service to the people. 
Too often, our programs have been operated with limited objectives and 
without adequate analysis regarding the ultimate welfare of people being 
served, 

Also pointed out in the opening statement is the “need for adjusting 
production to peace-time market.” This is an important problem in the 
Plains and especially in wheat production. The U.S. wheat crop this year 
will be among the largest on record in spite of many programs having 
“stated objectives” to bring about wheat production and marketing ad- 
justments, Voelker well might have centered a section of his paper on this 
subject rather than just one line in his introduction. 

Following his statement on the characteristics of adapted institutions 
he lists three areas of interest here, adaptation of agricultural finance, a 
description of the all-risk crop insurance, and the Great Plains Conserva- 
tion program. 

Agricultural Finance 

Voelker states that the trend in real estate credit in the Plains has been 
away from individuals and commercial banks to federal land banks and 
insurance companies. This same trend is true not only in the Plains but 
for the entire country. Also, the lumping of the land banks and insurance 
companies in one category is not quite acceptable for the Plains area be- 
cause of the wide difference in the attitude these two types of institutions 
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toward repayments and extensions during recessions. Since most insurance 
companies service their loans from offices outside of the region, they have 
not, in the past, been as close to the current local situations as have been the 
National Farm Loan associations. This situation was particularly true in 
the past depression periods. Some changes in policy have been made by 
insurance companies since that time. Another important difference is that 
the insurance companies get their large loan volumes by making loans to 
large size operations, while the land banks tend to make loans to all size 
groups. 

His reference to the lack of intermediate credit in connection with the 
PCAs is appropriate, but it could be extended to most lenders. The ex. 
pensive land development and the large machinery purchases require an 
adequate intermediate credit program with reasonable interest rates, 
Farmers generally are seeking a source of credit of this type. 

The Farmers Home Administration (FHA) loans have been quite effec. 
tive in the Plains because they are often made with low equities and on 
farm business where the risk is high. In fact, in certain areas of the Plains, 
FHA is practically the only source of farm operating and real estate 
credit. This organization has a wide variety of loans and in fiscal 1959 has 
more funds available than for any previous fiscal year. The FHA is author- 
ized to make loans for operation, improvement, development and purchase 
of family-type farms. It also makes water facility, farm housing and emer- 
gency loans, and in 1955 a special Great Plains credit program was estab- 
lished under authority of the act of 1953. 


Crop Insurance 


Federal crop insurance is described briefly by Voelker. This program 
has been in operation for 20 years and, as pointed out, is used by farmers 
by varying amounts, with an extreme range of coverage from 8 per cent 
of the wheat acreage in one North Dakota county to a high of 52 per 
cent in the top county in that state. North Dakota has made more use of 
crop insurance than other states. Of the 422 Great Plains counties, there 
were 201 in which federal crop insurance was available in 1957. 

Voelker does not state how much help the program has been to the 
families who actually use this insurance. As indicated above, less than 
half of the counties have this insurance and considerably less than half 
of the average in the affected counties is insured. This lack of coverage 
indicates that it is not fully adapted to the Plains area, However, con- 
siderable progress seems to have been made, especially in all-crop in- 
surance coverage. 


Great Plains Conservation Program 


The Great Plains Conservation program (Public Law 1021) was launched 
August 21, 1957, and the first contract was signed on December 19, 1957. As 
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of April 1, 1958, 288 counties had been designated and there were 171 
counties remaining in the approved area which could be designated. 

Voelker has described the operation of this program in detail. I had 
expected to find some analysis of how well this program is adapted to 
the Plains and something of the adjustment it may assist in making. 

He points out that the acreage allotments and marketing quotas are 
not affected by this program. This may be one of the conditions farmers 
would desire in the contract, partly because of their uncertainty about 
farm programs gained from past experience, It appears to me that the 
continuance of acreage allotments and marketing quotas on these lands, 
especially those seeded to permanent cover, will force the farmers to 
destroy these practices at the end of the contract period. The Great Plains 
agricultural council and other groups have been recommending for 20 
years or more that a large acreage of land in the Plains should be retired 
to grass permanently. The maintenance of the allotments on this type 
of land may tend to defeat the purposes of the conservation program 
and retard the adjustment of the agricultural production in the Plains to 
the market demands. With the large wheat carryover and the near record 
1958 crop, there is no indication that the land now under Public Law 1021 
will be needed for wheat production in the near future. 

Two areas which would be appropriate to explore in connection with 
the Great Plains would be (1) adjusting agricultural production to market 
demands, and (2) adjusting irrigation development (including water law), 
especially in connection with ground water development to the needs of 
the people of the Plains. 
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PROSPECTS IN FOOD, NUTRITION, AND 
CONSUMER BEHAVIOR 


Chairman: Marguerite C. Burk, Agricultural Marketing Service, USDA 


DEVELOPMENTS IN HUMAN NUTRITION RESEARCH AND 
THEIR IMPLICATIONS FOR AGRICULTURE 


L. BrapLEy PETT 
Department of National Health and Welfare, Ottawa 


UTRITION is concerned with food requirements and methods of 

meeting these requirements. Scientific nutrition describes these 
requirements in terms of various substances commonly found in foods, 
and is concerned with the selection, preparation, preservation and/or 
other treatment of foods so that the requirements are fully met both in 
quantity and quality. Since “nutrition” cannot be realized until the neces- 
sary substances have actually been eaten, nutrition must recognize the 
influences of the availability of foods and the cost to produce or buy these 
foods, the racial or religious habits which influence people’s choices, 
methods of preparation, and many other factors. 

Three of the strongest controls determining what people eat are not 
ordinary parts of nutrition research. Hunger is the most compelling factor 
in nutrition for most people in the world today. Secondly, prejudices for 
or against certain foods exert a strong influence on what people eat. 
Thirdly, advertising of special products seems to grip people’s imagina- 
tions and money more than scientifically-established knowledge. It is 
easier to sell blackstrap molasses or a special protein breakfast cereal, 
neither of which has special value, than to tell people the truth about 
nutrition. 

Therefore it was with some surprise that I received the invitation to 
prepare a paper on human nutritional research and its effect on agri- 
cultural marketing. At first glance it seemed as though nothing in cur- 
rent nutrition was likely to influence agriculture. Surely tradition and soil 
and climate would maintain the usual supply of foods in any given area, 
customary patterns of trade, whether local or global, would move the 
food around, and family taboos and preferences would decide what foods 
would be bought. However, current human nutrition research may it- 
deed have some significance for agriculture. Answers may be explored 
to questions like the following: 

(1) May the current research on fats in relation to heart disease con- 
tinue to depress the market for butterfat? (2) May the increasing emphasis 
on “protective foods” especially for children and older people, both of 
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which are increasing in our population, decrease the market for sugars 
and fats? (3) May the ability of chemists to manufacture starch or sugar 
or fat or other food constituents decrease the demand for production by 
agriculture? (4) May current research on radiation in relation to foods 
introduce new foods and new problems? (5) May discoveries be made on 
diseases like cancer or diabetes or dental caries that will depress the 
marketing of some foods now commonly used? 

My own answer at the moment could be a definite “yes” to every ques- 
tion here listed—under certain conditions. 


Explaining Some Nutritional Terms 


For the purposes of this paper it will be necessary to use certain terms 
peculiar to nutrition, and some explanation is desirable. 

1. Proteins are very complex substances found in nearly all living 
matter; they are the chief constituents of the soft tissue of the body—aside 
from water. All growth and repair thus involves proteins. While other 
units may be present in proteins they are made up of “building blocks” 
called AMINO ACIDS. Over 20 amino acids may occur in food and in 
body proteins. Differences in the amounts of each amino acid, as well as 
in the order of their linkage in the protein molecule make possible an 
endless variety of different proteins. 

Eight of the known amino acids can not be manufactured by the body 
and must be taken in through food to keep up the supply needed. These 
are called “essential amino acids.” Food proteins that supply the essential 
amino acids in reasonable amounts for growth are often called complete 
proteins or proteins of high biological value. 

Most proteins from animal sources are complete. Most proteins from 
cereals and in vegetables are incomplete. But such plant proteins usually 
contain considerable amounts of three or four or more of the eight es- 
sential amino acids. A small amount of research will disclose which amino 
acids are missing in the incomplete (plant) proteins of a favoured food 
like bread or beans. It is usually possible to find some other food, even 
a plant food, that increases the supply of the missing amino acids when 
mixed with the first food in a ratio suitable for full growth. 

2. Vitamins are dietary substances of widely different kinds, but having 
two things in common: they are essential for life and health, and they are 
needed only in very small quantities. During the last 40 years many such 
substances have been described and about 10 are now recognized as im- 
portant in human nutrition. More of them will probably be discovered 
but it seems likely that most of the important ones are now known. 
Vitamins have dominated the nutritional field for 25 years because they 
started a revolution in medical thought. Vitamins make you sick when 
you don’t eat them, whereas since the days of Pasteur, people were getting 
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accustomed to the idea of germs making you sick by getting into your body, 
This idea of “something you didn’t eat” has fascinated people. 

3. Minerals or Nutrient elements. These contribute to body structures 
like the calcium in bones, or they enter into special body substances like 
the iodine in thyroid hormone or the iron in hemoglobin—the red color. 
ing matter of blood. Only a few such minerals have established functions 
in the body, but much more research remains to be done in this field, 

4. Fats. Many different substances in foods and in the body have the 
properties used to classify fats or lipids, such as insolubility in water, by 
solubility in certain organic solvents. 

Many lipids contain units called “fatty acids.” These fatty acids that 
contain a special structure known as a “double bond” are called un. 
saturated; they can become saturated by taking on hydrogen, as is done 
in the process of making shortening or margarine. Some of the unsatu- 
rated fatty acids have to be supplied through food and have been called 
“essential fatty acids.” The oils from some seeds or nuts often contain a 
lot of these essential fatty acids, whereas many animal fats do not. One 
of the lipids is called cholesterol. It is manufactured by the body as 
needed, so its presence in foods is not important. It is deposited in arteries, 
Cholesterol circulates in the blood and may reach high levels in some 
people. 

Current Emphasis On Certain Aspects of Nutrition 


Table 1 summarizes the frequency with which certain subjects were 
reported in nutritional journals and at conferences during the last year. 
Proteins or amino acids averaged one paper in four. Vitamins, minerals 
and fats were close together with 19 per cent, 18 per cent, and 16 per 
cent, respectively, The remaining 27 per cent was scattered among many 
topics. 

Trends of Human Nutrition Research 


1. Proteins and Amino Acids 


How much protein you need can be discussed separately from the 
kind or quality of the protein although they are related. Eskimos are said 
to live on protein foods and certainly this is possible, especially if eaten 
nearly raw. It is also possible to live very well on small amounts of 
protein. Recent nutrition research is beginning to define this lower level. 

Quality of Protein is a function of the kinds and amounts of amino 
acids present. Already protein foods are being classified according to 
amino acids and this trend will continue. We are close to the point of 
being able to name, especially for staples like wheat, corn or beans, the 
first amino acid to limit growth, and then the second and third and so 
on. Wheat protein is known to lack lysine and tryptophane and meth- 


Prote 
Vitam 
Mine’ 
Fats 
Energ 
Carbo 
Dieta 
Toxic 
Speci 
Ob 
Cal 
De 
Di 
Stora; 
jonil 
sulf 
2. 

A 
ami 
The 
diffe 
and 
alw: 
3, 

0 
thes 
cale 
gori 
ciu 
sent 
ani 
is n 
€xal 
Wh 
arg 


re 
ar, 
als 
yer 


xi 


HuMAN NuTRITION RESEARCH 


1283 


TasLe 1. Tue Empuasis Berna Puacep on Certain Aspects oF NUTRITION IN 
CurrRENT ResearcH RELATED To Humans. SHOWING THE PERCENTAGES OF 

Torta Papers In or SEVERAL JOURNALS AND 

AT A RECENT CONFERENCE 


Nutrition J. of = J. ry Am. Inst. of 
Reviews, | Nutrition N tritie Nutrition | Average 
1957 1957 1957. | 1958 Conf. 
Proteins or Amino Acids 227% 40% 16% 247% 257% 
itamins 
ssieas incl. Calcium, Iron 31 13 14 14 18 
Pats 20 1 14 18 16 
Energy or Calories 4 6 3 4 4 
Carbohydrates 1 1 5 5 3 
Dietary Requirements Q 8 Q 0 3 
Toxicity, contaminants 4 3 _— 2 2 
Specific Diseases 
Obesity 2 Q 5 4 3 
Cancer 3 1 
Dental Caries 1 2 1 — 1 
Diabetes 1 6 2 
Storage or cooking 4 1 


ionine, to give them their chemical names. Peanut butter protein lacks 
sulfur-containing amino acids and so on. 


2. Vitamins 


Although vitamins are second in frequency of research reports the vit- 
amin era is passing. Current research is not discovering new vitamins. 
Therefore the glamour of vitamins will slowly decrease. There is no known 
difference in effect between a vitamin manufactured by a drug company 
and the vitamin as found in foods, but this does not mean that they can 
always be freely interchanged. 


3, Minerals 


Only a few minerals have established functions for humans. One of 
these is calcium, and current research tends to lower the estimates of 
calcium requirements. Research is also classifying minerals into 4 cate- 
gories: (a) essential and sometimes useful as diet supplements like cal- 
cium, iodine, iron; (b) essential but widely present in most foods; (c) es- 
sential for some species, not proven for humans; (d) no known function in 
animal nutrition. 

While the number of papers is not a true index to the research which 
is most likely to influence agriculture, yet it is a starting point for an 
examination of the trends involved. 

The uses of nutrient elements in foods will be guided by these results. 
While this concerns processors more than farmers, it does get involved in 
arguments about organic fertilizers and deficient soils. 
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4. Fats 


There is a lot of evidence connecting dietary fat with heart disease, but 
the final answer is not available. It will probably continue to affect, far 
into the future, the demand for milk and meat products. The existence of 
some disagreement among experts does not alter a number of facts that 
are generally accepted. 

(a) Some fat is needed in the diet, probably about half of what is now 
eaten in Canada and the United States. 

(b) As this essential figure (25 per cent of the calories to come from fat) 
is exceeded, the cholesterol level of the blood tends to rise, and there is 
more danger of overweight. 

(c) It is assumed that this rise in blood level aids the deposition of 
fat in arteries. Most people having heart attacks have high cholesterol 
levels in the blood. Measures to reduce the blood levels also lessen the 
frequency of a second heart attack. 

(d) The kind of fat, as well as the quantity, makes a difference to 
blood levels. Oils like corn oil tend to lower cholesterol levels, but oils 
like coconut raise it. Animal fats like butterfat raise blood levels, while 
fats found in some marine animals tend to lower them. The explanation 
is not clear yet. 

(e) Other factors than fat are involved in the development of athero- 
sclerosis and of cardiovascular renal diseases. Among these heredity is 
important. 


5. Energy or Calories 


Two trends in research likely to affect agriculture are the studies on 
older people, and on mechanization. Older people need fewer calories, 
even for the same job, and as the population ages, fewer calories will be 
needed or people will get fat. Protective foods containing proteins, min- 
erals and vitamins will be emphasized more and more. 

Mechanization sometimes means a need for fewer calories, but not 
always. A man actually needs more calories for riding on a tractor than 


for plodding behind a plow. 
6. Carbohydrates 


Very little research is being done in this field, but one trend is interest- 
ing. It is the approaching possibility of producing sugar or starch more 
or less synthetically using sunlight, chlorophyll etc. This may help to 
feed the world’s population in the future. It is not necessarily bad for 
agriculture since it takes about five times more grain to produce foods 
like meat, than if the cereal were used directly by humans. 
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7, Radiation 

Current publicity on atomic energy includes much of interest to 
agriculture. 

(a) Research into storage and transport of substances in plants has 
been greatly aided by radioactive isotopes. 

(b) Preservation of foods by radiation can be done. Such food is safe 
to eat but the question is often neglected as to whether the food is still 
as nutritious. 


§, Specific Diseases 


There is no doubt that obesity, cancer, dental caries, diabetes and other 
diseases are influenced by diet, but not too much is known yet. Any dis- 
coveries in these fields would attract public attention and might reflect 
on agriculture. For example, mental health problems are much discussed, 
and recent work shows that B vitamins may reduce the mental confusion 
of older persons. These vitamins go along with protein foods, and facts 
like these will emphasize the use of such protein foods, with a further 
decrease in cereals and starch foods. 


Impact on Agriculture 
1, Proteins—Amount 


People in Canada and the United States tend to use more protein than 
they actually require, until the older years. There is no reason against 
this, but we should not expect less developed countries to reach high 
levels of protein, especially if it has to be purchased. Older people need 
fewer and fewer calories, but more and more protein, vitamins and min- 
tals, This may decrease demand for carbohydrate such as supplied by 
wheat or potatoes. 

Quality of Proteins. Quality can be improved if people use one food 
to build up deficiencies in another. A little milk or fish flour or certain 
beans improves the protein in wheat or corn or rice. 

It is also possible for the chemist to produce amino acids to supplement 
natural proteins. At present only one is available in commercial amounts; 
it is called lysine. There is a real danger to humans if only one amino 
acid is added to staple foods without careful study of all possible im- 
balances. There is also a real danger to agriculture, if the food technol- 
ogist takes over all the job of balancing the diet. 


2. Vitamins 


Even though the vitamin glamour is decreasing, they will continue to 
fascinate people for some years. It is easily possible to get all the vitamins 
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you need from ordinary natural foods. It may even be preferable to do 
so. As a long-term view all nutritionists seem to agree on these facts, but 
the availability of chemically-prepared vitamins makes it convenient and 
often useful to add some vitamins to some foods as a short-term 
expendient. 

Only recently there has been evidence of an adverse effect of one of 
the most respected of such vitamin additions, namely vitamin D in milk. 
Mothers have become lax about giving vitamin D throughout the growing 
period, or they have had a false sense of security because the evaporated 
milk of the baby has contained vitamin D. Two problems have been 
noted. Mothers did not realize the difference between vitamin C and 
vitamin D, and have neglected giving babies orange juice to the point 
that scurvy has occurred. This will not be solved by adding vitamin C 
to evaporated milk, but rather by more nutrition education. The other 
problem is the danger of getting too much vitamin D. As it became 
cheaper the amount was increased, and it is even added to breakfast 
cereals and other foods. But it was shown many years ago by the late 
Philip Jeans in Iowa that any amount over 400 International Units of 
vitamin D may stunt the growth of some children. Intakes ten times that 
level are common at the present time due to this simple, and seemingly 
logical development in food technology. Furthermore such developments 
can have an adverse effect on production. 


8. Minerals 


If calcium requirements are as low as some current research suggests, 
there will be less demand for dairy products, which are the chief sources 
of calcium. Then there is the organic fertilizer controversy. If a plant 
grows on a deficient soil it will likely have a near average composition 
—you just do not get as big a crop. The fact that fertilizer gives a bigger 
crop does not mean it is better nutritionally. Just because boron will give 
a crop on some Florida soils does not mean much to humans, because 
boron has no known function in human nutrition. 


4, Fats 


In terms of foods, fats are visible when we get them in butter, shorten- 
ing, lard, margarine, or trim them off meat. Fats are less visible in fluid 


milk, baked goods, and when distributed through the meat to give it 


better quality. There is no reason for drastic reductions in fat intake, but 
our present level runs 45 to 50 per cent of our calories coming from fat, 
whereas 25 per cent would supply our needs. If the public cuts down to 
25 to 30 per cent, as it may do, it will be necessary for people to use less 
butter, less cream, lower fat milk, well-trimmed meats (which may still 
be well-marbled with fat). 
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Other developments are possible. There may be an increase in the use 
of oils, but the basis for this is not yet established, It is also possible that 
the chemist and food technologist may enter this field, with substances 
to be added when you eat all the fat you want. In Canada, this would be 
discouraged, until the connection between cholesterol levels and health 
or disease is more clearly worked out. 


Summary 


1, In order of frequency of publication, human nutrition research is 
presently concerned with Proteins and amino acids (25 per cent), Vita- 
mins (19 per cent), Minerals (18 per cent), Fats (16 per cent) Calories 
(4 per cent), Carbohydrates (3 per cent), Requirements (3 per cent), Radi- 
ation, Toxic substances, Specific Diseases. 

9, The amount of protein required by adult humans is very small if it 
is of good quality. Quality of the proteins in foods is now being measured 
by the amounts of amino acids, especially the eight essential amino acids. 
Some foods that have incomplete proteins contain one group of essential 
amino acids, while others contain different groupings. It is thus possible for 
one food to supplement another in human nutrition. It is also possible 
for the chemist to make up some of these deficiencies, with potential dan- 
gers to human nutrition and to agriculture. 

8, The vitamin glamour is waning, but will continue for some years. 
It is possible and probably preferable to obtain vitamins from ordinary 
natural foods. The expedient of adding chemically-prepared vitamins 
(which nevertheless have the same properties as those found in foods), 
has been useful, but has caused some troubles both for human nutrition 
and for agriculture. 

4, Only a few minerals or nutrient elements are known to be essential 
for man, and to be useful in connection with the diet. Much more work 
isneeded in this field. Current research seems to show much lower calcium 
requirements than previously stated; this would affect the milk industry. 

5. There is wide agreement on several points connecting dietary fats 
with diseases that are big killers in America today. Some restriction in 
the use of certain animal fats is likely to continue. Since other factors are 
certainly involved there is no reason for drastic reduction in the fat con- 
tent of the diet, but a reduction to half current levels would accord with 
current knowledge. Chemical and technological developments may alter 
this trend. 

6. Getting enough food calories is still a pressing problem for most of 
the world’s population, but getting too much is a big problem in Canada 
and the United States. This trend will lessen demands for carbohydrates 
as in wheat or potatoes and increase demands for protective foods. 
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7. Radiation may preserve food, but destroy its ability to nourish ade. 
quately. 

8. Specific diseases like cancer and diabetes have some relation to diet, 
but current research does not indicate what direction it may take. Nutri. 
tion also is a factor in mental health, such as in the confusion of olde 
people, and this may bring more emphasis on protein foods. 


DISCUSSION: DEVELOPMENTS IN HUMAN NUTRITION 
RESEARCH AND THEIR IMPLICATIONS 
FOR AGRICULTURE 


RosAuLinp C. LiFQuisT 
Agricultural Marketing Service, USDA 


Pett has provided us with a clear, concise resumé of basic information 
concerning our nutritional needs. I shall discuss criteria used for evaluat- 
ing nutritional adequacy, and speculate on the effect that changes cur- 
rently indicated by human nutrition research may have on consumption, 
particularly as such findings relate to the U. S. food supply. 

Any evaluation of nutritional adequacy, whether of a nation’s food 
supply or of food used by families or individuals, presupposes some base 
of reference. In the United States, the most widely used measures of ade. 
quacy are the dietary allowances recommended by the Food and Nutr- 
tion board of the National Research Council (NRC). These daily goals for 
various age groups “are designed to maintain good nutrition in healthy 
persons in the U. S. under current conditions of living and to cover nearly 
all variations of requirements for nutrients in the population at large. 
They . . . afford a margin of sufficiency above minimal requirements. . ..”' 

Canada and Great Britain have similar yardsticks. However, the Ca- 
nadian standard more nearly approaches minimal requirements; the 
British standard aims at maintenance of good nutrition in the average 
person.’ 

The NRCs recommended dietary allowances “represent quantities 
actually consumed and do not allow for losses due to storage, cooking, or 
serving.”* Therefore, the further away from the dinner table we attempt 
to measure nutritional adequacy, the larger such losses are likely to be. 
This is one reason why estimates of the nutritive value of the per capita 
food supply, which measure the supply of food at the retail level, are 
better for showing trends than for indicating absolute levels. 


* Recommended Dietary Allowances, Food and Nutrition Board, National Research 
Council, National Academy of Sciences, Publication 589, 1958 Revision, p. 1. 

* Ib id., pp. 1, 2. 

* Ibid., p. 27. 


Ta 
the 
near! 
futur 
on ST 
plica 

Re 
ing 
U.§ 
of t 
reco: 
of 

E 
food 
the 
with 
incre 
be r 
satis 
qua 
they 

§ 
have 
effec 

quat 

of i 

not 
inco 

men 
Pe 

twee 

has 

The 

that 

tion 
Cou 
Hous 
the 
Was! 


de. 


iet, 
tri- 
der 


HuMAN NutTRITION RESEARCH—DISCUSSION 1289 


Taking into account the above interpretation of the dietary allowances, 
the NRC stated recently that “the American diet is believed to be as 
neatly adequate as any enjoyed by civilized man.”* Hence, it may be that 
future efforts concerned with improving diets will be concentrated more 
on specific weaknesses that still exist in American diets and on the ap- 
lication of research findings rather than on major shifts in food supplies. 

Recent studies of family food practices indicate the need for continu- 
ing nutrition education. The 1955 household food consumption survey 
(U. S.) showed, for example, that the food used at home by 29 per cent 
of these households failed to provide the quantity of calcium currently 
recommended as desirable by the NRC.* This occurred during a period 
of surplus dairy products and when most families had good incomes. 

Economic and social changes have been important factors in changing 
food use. This is illustrated by the fact that today only about one-tenth of 
the family diets in the United States can be said to be “poor” compared 
with one-third in the 1930’s.° During this same period, there was a major 
increase in real incomes. However, from a marketing viewpoint, it must 
be recognized that after families are able to purchase sufficient food to 
satisfy their hunger, and then satisfy their desire for variety and better 
quality, there may be little to move them to buy more food even though 
they may be willing to purchase more services with the food they buy. 

Shifts in age groups within our population in the next 20 years may not 
have as much effect on supplies as often inferred because of the offsetting 
effect of requirements of different age groups. So, beyond increasing food 
supplies to provide for an expanding population and to bring to an ade- 
quate level the diets of those families and population groups still in need 
of improvement (like some of our teenagers and older people), we may 
not see major shifts in demand arising from economic or social changes if 
incomes remain at a high level. On the other hand, technological develop- 
ments may play an increasingly important role in the years ahead. 

Pett mentioned the present concern about a possible connection be- 
tween dietary fat and heart disease, but he also stated that, so far, research 
has not provided conclusive evidence of a cause and effect relationship. 
The NRC emphasizes in its publication, Dietary Fat and Human Health, 
that present studies “do not give sufficient data to make firm recommenda- 
tions on dietary changes” and cautions against “accepting bits of experi- 


‘Dietary Fat and Human Health, Food and Nutrition Board, National Research 
Council, National Academy of Sciences, Publication 575, June 1958, p. 4. 

*Based on data in Dietary Levels of Households in the United States, USDA, 1955 
Household Food Survey Report 6, March, 1957, p. 32. 

*R. M. Leverton and F. Clark, “Development in Human Nutrition,” presented at 
the 35th Annual National Agricultural Outlook Conference, November 19, 1957, 
Washington 25, D.C. 
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mental data before the entire picture is clear.”’ But let us suppose for the 
purpose of discussion that further research does provide evidence that 
some relationship exists, what might we do in addition to publicizing the 
facts, to reduce the consumption of fat? 

Pett and others have suggested that a goal to strive for might be that of 
supplying 25-30 per cent of our total calories with fats. This is considerably 
lower than current consumption estimates of about 40 per cent based on 
per capita food supplies. However, I believe there are basic differences in 
these percentages. The lower ones, as I understand it, are usually associ- 
ated with calories from food as eaten. In contrast, percentages based on cal- 
culations of the nutritive value of the food supply represent calories from 
fat in food measured at the retail level and make no allowance for waste 
in the home. Allowances for such losses could bring these percentages 
closer together. Even so, too large a share of our calories may still come 
from fat and further reductions may be advocated. 

The consumption of “visible” fats could be reduced some, but as these 
represent only about a third of the fat in our dietaries the amount might 
be relatively small. The largest share of fat is from the so-called “invis- 
ible” fat which comes along with other foods, as meats, dairy products 
(excluding butter), and eggs. Foods such as these are important in our 
diet and some people need to increase rather than decrease the quantity 
consumed. Hence, our attention may have to be directed more to changing 
the proportion and kind of fat in certain of these foods rather than toward 
limiting their use. 

Changes such as these may assume increased importance in the years 
ahead. But whatever the direction, in the future as in the past, human 
nutrition research should have important implications for agriculture. 


"Op. cit., p. 8. 
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CONTRIBUTIONS OF CURRENT RESEARCH 
IN FOOD TECHNOLOGY 


Emit M. MRAk 
University of California, Davis 


N HER letter of invitation, Miss Burk suggested the discussion of 

“prospective contributions of current research in food technology to 
food production and marketing.” The title has been reduced to “Con- 
tributions of Current Research in Food Technology,” but it is presumed 
that the subject to be covered should relate to the effect of food tech- 
nology research on marketing with some attention to quality control and 
identification, use of chemical additives, recent and impending develop- 
ments in food technology, and recent and impending developments in food 
packaging materials and methods. 

For the sake of orientation, it is well to spend a little time on the back- 
ground of food research. Activity in the field of food research is quite 
recent and was in the past mostly defensive in nature, resulting to a large 
extent from problems arising in the industry. Prescott of the Massachusetts 
Institute of Technology was one of the first food researchers in this 
country. His first work was concerned with the spoilage of canned meat 
products, 

As the industry developed, it was confronted with more and more prob- 
lems, some of which were related to can corrosion, spoilage, food intoxi- 
cations, nutritive value, insects, “browning reaction,” etc. These may all 
be classified as “crisis” or “boom and bust” research problems. The oc- 
currence of crises in the food industry has: not only resulted in the 
stimulation of research but, in one case at least, resulted in the establish- 
ment of a trade association. The National Canners association was origi- 
nally founded as a defense against a newly created Food and Drug Ad- 
ministration. Such a defense of course was not needed, and the associa- 
tion soon turned into a constructive organization looking to the future. 

This was the situation in industry until shortly after World War II. 
The situation in the agricultural experiment stations, however, has been 
somewhat different. Here food research developed to study crops pro- 
duced in certain areas. If one follows the development of food research 
in experiment stations he will observe that the earlier work was con- 
cemed with commodities such as pickles, cherries, dried fruits, grain, 
wine, etc. The rather interesting aspect of this was that the individuals 
concerned were not necessarily chemists, microbiologists, or intensively 
trained scientists, but possibly horticulturists, extension people or just 
plain agriculturists. They did some very fine work, skimming the surface, 
and laid the groundwork for the intensive type of work that is going on 
today, 

In industry, on the other hand, the earlier food scientists were chemists, 
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biochemists, bacteriologists, physicists, etc. In either case, these workers 
lacked orientation and a food technology point of view. The outlook was 
indeed limited and the worker concerned himself with some rather nar. 
row aspects of research relating to a particular problem. 

Since World War II, however, the outlook has changed and today it is 
necessary for a food scientist to have the full spectrum point of view, 
While the research worker may be trained in one field of science, it js 
necessary for him to consider all aspects of food production, processing, 
distribution, and utilization. He must think of the raw materials and the 
relation of raw materials production and handling to the quality of the 
processed product, and acceptance to the consumer. In line with this, 
he must also consider the effect of various processing practices on these 
raw materials, the relation of processed product storage to the quality, 
distribution, and finally acceptance to the consumer. This present day 
point of view is quite different from that held by the early food scientists, 
Most certainly the early worker seldom thought of the consumer or con- 
sumer acceptance. It is well, at this point, to indicate some of the factors 
that are important in consumer acceptance. Naturally, cost is an all im- 
portant ‘ctor but it will not be discussed in this paper. 

Other factors important to consumer acceptance are color, flavor, 
texture (rheology), stability, utility, aesthetics, safety and nutitive value. 

By stability we refer to the product’s ability to retain quality over a 
period of time and under various conditions. 

By utility we actually refer to convenience. There has been a tre- 
mendous revolution in the food industry since World War II and it has 
been caused to a large extent by the introduction of convenience into the 
processed foods. Another way of looking at it would be to say that the 
food processor has taken much of the work out of the home and placed it 
into the factory. 

By aesthetic values of foods we refer to appearance, sanitation, insect 
or rodent infestation, etc. Food safety too, is important. Nutritive value 
has been placed last, not because it is least important, but because if the 
factors mentioned above prevent a consumer from accepting the food, 
then its nutritive value is never passed on to the consumer. Furthermore 
the factors mentioned above, without doubt, influence the consumer more 
than nutritive value. Broker acceptance is also important for it may be 
entirely different from consumer acceptance, thereby causing a real prob- 
lem. Broker acceptance is usually based on opinions rather than scientific 
data and hence is usually unrelated. Unfortunately, in a number of in- 
stances this has delayed improvements in foods. As time goes on, as dis- 
tributors become more aware of methods to measure consumer accept- 
ance and of the unreliability of any individual’s judgment in the matter, 
this factor should become less important. 
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The present day food scientist must consider all these factors. What 
can we expect, therefore, from a full spectrum research program from 
production to the consumer, wherein the food scientist is always consider- 
ing the consumer, producer, processor and distributor. Food acceptance, 
above all, is receiving much attention today. Methods have been worked 
out whereby taste panel procedures used to detect differences in a prod- 
uct are quite reliable. It should be pointed out, however, that the expert 
taste panel is merely used as a “tool” to detect differences, just as one 
would use quantitative chemical analyses or a microscopic examination. 
It is not an indication of consumer acceptance. Taste panels can, however, 
give the processor a very useful tool in quality control and in the develop- 
ment of new processes, formulations and products, and their use has be- 
come quite widespread over the past 10 years. 

In our laboratories we have been studying the relation of color, flavor, 
sugar and acid in synthetic solutions to taste response. It has been ob- 
served that if all constituents except color are maintained at a given 
level, and if color is gradually increased, even the taste panel experts 
will indicate more intensive flavor with increased color up to a certain 
point. It also has been observed that by increasing the sugar content of 
certain products, the flavor quality is increased. This is the result of a 
“salting out” effect. In other words, by increasing the sugar content, 
greater quantity of aroma is released and this becomes obvious to the 
tester. On the other hand, if too much sugar is added, the sweetness level 
decreases the desirability of the product. In line with this, if acidity is 
increased, acceptance of the product by the test panel is apt to increase. 
Because of such work we have been able to establish the so-called sugar- 
acid ratios for some of our canned fruits. In order to obtain the proper 
sugar-acid ratios, it has been necessary to harvest fruit at the proper 
time and in the proper condition and to subsequently handle it properly 
so that when the fruit is canned, the sugar-acid ratio will have the great- 
est acceptance. 

It has been indicated that color is a very important factor in foods. This 
is particularly true of certain canned vegetables. Extensive studies are 
now under way to determine the chemistry of color changes in canned 
leafy vegetables with the view that eventually procedures may be 
worked out whereby the retention of the desired color may be possible. 

Because of the realization that such factors can influence consumer ac- 
ceptance, there has been a re-evaluation of procedures used in the can- 
ning of certain fruits. For instance consider canned pears. This fruit has 
been canned for many years and has been considered a gentleman’s crop 
to handle. It is a fine product, is easy to handle and one that has a good 
market. It has been realized, however, that in California pears there was 
an inconsistency in quality which made it difficult to break into certain 
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markets. A study of factors influencing quality indicated the need to 
harvest the fruit under carefully controlled conditions and in a rathe; 
limited range of maturity. Since pears are harvested when they are green 
and hard, and allowed to ripen in boxes prior to canning, they are active 
physiologically until canned. Pears, however, do not ripen uniformly 
when stored in boxes at room temperature. Because of this, it was found 
that after picking at a uniform maturity they were chilled to 30°F and 
then ripened at 68°F at a humidity of 80 per cent they would all ripen 
at the same time and have a very uniform quality. This was done with 
the result that the quality of canned California pears has improved, 
broker and consumer acceptance have increased, and the cost of produc. 
tion has decreased. The cost of processing has also decreased because 
the yield has increased over 20 per cent and has enabled an orderly 
operation of the canning plant on an eight-hour basis, rather than a 
“boom or bust” operation, 

Similar work was undertaken for freestone peaches. It was observed 
that if freestone peaches were picked when green-yellow and very hard 
rather than when ripe, the quality and yield could be greatly improved, 
Experiments indicate that fruit picked under these conditions and then 
ripened at 68°F and at a humidity of 70 per cent result in a canned 
product superior to that packed from fruit harvested when fully ripe! 


Convenience—the Key 


Convenience is the factor being considered in practically all foods and 
from all points of view. You are aware of convenience foods and the fact 
that the first developments along these lines have been concerned with 
the minimizing of effort in the home. Consider the prepared cake, biscuit 
and candy mixes. But there are other aspects to convenience. For ex- 
ample, there is now on the market the so-called moist-pack dried prune. 
While there are a few people who like prunes that are relatively dry and 
chewey and like to drink water while they are eating the fruit, it has 
been our experience that most people are lazy and do not like to work 
hard while chewing. Furthermore, they do not like to be bothered about 
seeking a glass of water when chewing on something dry. The moist pack 
dried prune is more convenient in that the needed water is built into 
the product and therefore people eat more of them. Recently, a frozen 
chopped onion has appeared on the market. It, too, is a convenient food 
because it eliminates the need for storing, peeling, and chopping, but 
most of all it eliminates “weeping.” 

Consider next the convenience aspects of fats. To date there has been 
little said about the inconvenience of fat on the meats we buy today. 
If the meat is roasted it not only means there is a loss, but there is a 
mess to clean up. This is inconvenient. If we could develop meats that 
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are low in fat and minimize this nuisance value, it would be a definite 
step ahead. Work is under way in this area. 

The convenience of packaging is important. Would more catsup be 
used if it could be placed in a container other than the usual narrow- 
neck bottle which usually becomes unsightly and which is a hindrance to 
removal of catsup? Presently, some people are reluctant to use catsup in 
fear of the possibility of barraging a neighbor while attempting to get 
it out of the bottle. 

There are innumerable factors that enter into convenience and the 
wise food scientist will consider as many of them as possible. Conveni- 
ence not only comes into the picture from the standpoint of the ultimate 
consumer, but also the manufacturing consumer. For example, many 
dried foods are made today for use in the production of other foods, To 
be specific, garlic and onion powders are produced to a large extent for 
the use in products such as catsup, dried bell peppers for use in meat 
loafs, etc. One processor in California has built his business on the 
elimination of nuisances confronting other food manufacturers. Truly, 
the convenience angle is one that has many ramifications and is receiving 
extensive consideration. Extensive studies are presently under way on the 
stability of foods with the view of extending storage life. We would like 
to minimize and even eliminate the loss of flavor, deterioration by the so- 
called “browning reaction,” rancidification, microbial spoilage, etc. It 
may surprise you to know that at present there are very few foods that 
can be considered stable. It has been said that salt and whole pepper- 
corns are the only real stable foods. Practically all foods change during 
storage, although the rate may be slow. We can look forward to advances 
in this area. 

Consider again the factor of aesthetics. Most food processors are today 
using procedures that do a better job of eliminating foreign material such 
as dirt, insect infestation, rodents, etc. than can ordinarily be done in 
the home. The development and use of sanitary procedures in our food 
plants is proceeding at a spectacular rate. More and more food processors 
and trade associations are employing sanitarians to keep food plants and 
the industry as a whole under continuous surveillance. This development 
has gone so far that there is even a concerted effort to eliminate the 
presence of the common fruit fly which is ever present, whether it be the 
home, the orchard or even the desert. 

There is also another aspect to safety that should be discussed more 
extensively at this point. Much has been said about chemical or food 
additives. There has been a great many scare headlines, misinterpreta- 
tions, misrepresentations, taking material out of context, etc. There have 
been conferences relating to environmental carcinogenesis and material 
has been taken out of texts from these conferences and published in 
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papers and journals in a manner that would frighten people without any 
justification whatsoever. Food processors, the chemical manufacturers 
the Food and Drug Administration, and others are well aware of the 
public apprehension concerning the use of chemicals in foods. This js 
good, but it is unfortunate that the consumer has been so misinformed. 
The possibilities of harm to the individual are perhaps greater from the 
standpoint of air pollution, occupational health, waste disposal, water 
supply, etc. than from chemical additives. 

The National Research Council of the National Academy of Science has 
a committee concerned with chemical additives. It is known as the Food 
Protection committee and is looked to by the Food and Drug Adminis. 
tration, the World Health Organization, the Food and Agriculture Or- 
ganization and others for guidance. This committee has set forth its 
views with respect to testing the safety of chemicals, and has issued other 
publications relating to specific chemicals and the use of chemicals in 
foods. These can be obtained by writing to the Executive Secretary of 
the Food Protection Committee, National Research Council, 2101 Con. 
stitution Avenue, Washington, D.C. In my opinion, because of the gen- 
eral developments in this area, our foods are safer than ever, from the 
standpoint of additives. 

Without the use of food additives it would be impossible to give the 
consumer the advantages he enjoys today. It would be impossible to in- 
troduce the convenience factor and maintain the high nutritive values of 
our foods. Additives are used in foods for preservation, as nutritional 
supplements, coloring agents, flavoring agents, agents to improve func- 
tional properties, processing agents, moisture content control agents, to 
control salinity and alkalinity, and to control physiological activities such 
as ripening, These are all important functions and if we did not have 
procedures for controlling these activities, we would certainly go back 
into the dark ages of foods as far as the consumer welfare is concerned. 

The food scientist is giving serious consideration to the nutritive value 
of the finished product. He is considering the relationship of raw ma 
terials, processing, storage, distribution and handling in the home to the 
nutritive value of the produce as consumed. 

Now a few words about what the future may hold for us. Through the 
use of the full spectrum approach we can expect better products for the 


consumer and without doubt will keep pace with his changing food: 


habits. Improvements will be made whereby the cost to the producer 
and processor will be decreased. This can involve an increased yield pet 
acre, the use of mechanical harvesting, bulk handling, increased yield 
from raw materials, and improved storage characteristics of the processed 
product. 

A gradual increase in mechanization and decrease in labor requite- 
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ments and costs will take place all along the line. Some are even talking 
of automation. Without doubt there will be new methods of preservation. 
The so-called high-short procedure of sterilization for foods is now a 
reality insofar as special foods are concerned. If the procedure can be 
improved further to enable high scale production, this process would 
without doubt find wider use. It could result in better yields and certainly 
in improved products. F urthermore, we can expect improvements of 
foods through the use of safe chemicals. Much has been said about radia- 
tion, but we will have to wait another few years to see what will develop. 

There will be many new products. One chain store administrator has 
indicated that his purchasing agent is confronted with approximately 
5,000 new products per year. In recent years the big play has been on 
convenience products. This probably will continue for some time. 

Specific new items that have great promise are fruit concentrates pro- 
duced in one part of the country for use in manufacturing in other areas 
as well as in the home. Already we are seeing new fruit juice drinks and 
formulations on the market—pineapple-grapefruit, apricot-orange, or 
pear-pineapple. 

With respect to dairy products, there is much work under way on the 
utilization of whey which contains a high quality protein. A milk product 
containing essential unsaturated fatty acid is already on the market. Per- 
haps the time will come when a satisfactory canned single strength milk 
will be available and hence eliminate the inconvenience of home de- 
livery of milk and perhaps even reduce the cost to the consumer. 

We can expect new and better frozen products. 

Spectacular work is underway on dried products. Already there are 
fruit juice powders that have promise. The present freeze-drying pro- 
cedure is expensive because it requires a batch type treatment. However, 
should a continuous or near continuous procedure be worked out some 
surprising new dried products could be developed. For example, there 
has been some discussion by the Army of dehydrated plate dinners. 
Freeze-dried meat is already available in small quantities for campers, 
etc. Results with other products such as avocados have been promising. 

Without doubt these developments will cover the full spectrum and 
most certainly meet the needs of changing food habits. While the cost 
factor will be considered, it will also be realized that the consumer has 
been willing to pay a certain amount for convenience and other factors 
of acceptance. 

We can look forward to some great changes in packaging materials 
and procedures, There have been some rather spectacular developments 
in light weight plastic materials. Thus far, these have had certain limi- 
tations insofar as heat processed foods are concerned. It now appears, 
however, that we can expect pliable and semi-rigid plastic containers that 
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will withstand the heat required for processing. These packages will he 
lighter and likely less costly. One can visualize certain advantages from 
the standpoint of transportation. Above all, the plastic materials myy 
be made of good grade materials and must be completely safe. 

Continuous process for the manufacture of bread is just about a reality, 
If one is willing to “shoot at stars” he can visualize certain advantageous 
aspects of processing done on the farm rather than at the processing plant 
—such as reducing the moisture contents of items to be concentrated, 

In brief, it appears safe to say that we have just seen the beginning, 
insofar as cost of production, improvement of the eating quality, con- 
venience, nutritive value and general quality and variety of foods are 
concerned. 


DISCUSSION: CURRENT RESEARCH IN FOOD TECHNOLOGY 


LEE KOLMER 
Iowa State College 


In his paper Mrak refers to the “full spectrum approach” as the frame. 
work within which food technologists evaluate products and processes 
they are developing. One of the segments of this spectrum is the eco- 
nomic effect of technological innovation upon the firm, the industry, and 
the consumer. Mrak recognizes the firm effect in his repeated reference 
to the firm cost structure. However, several colors of the spectrum will 
be overlooked if food technologists only consider the cost impact of an 
innovation. To complete the economic sector of the “spectrum” the eco- 
nomic effect upon the industry and society must also be considered. 

The firm’s primary objective is to maximize profits within the policy 
framework set up in the firm. The net revenue position of the firm is of 
greater consequence than either the cost level or the total revenue. An 
innovation which is cost-increasing may also increase or decrease net 
revenue depending upon the elasticity of demand for the product. There 
fore, the emphasis on cost-reducing innovations may not be consistent 
with the firm’s policy of maximizing net revenue. Under certain condi- 
tions (upward movement of demand accompanying cost reductions) this 
emphasis on cost reduction is justified. 

Another economic area that must be considered is the aggregate effect 
of innovations on the food industry. Food firms will not adopt innovations 
(new processes, packages, products, etc.) unless they increase net revenue; 
however, an innovation may increase a firm’s profit but still result in 1 
duced profits for the industry. For an industry, as with the firm, the 
effects of innovations will depend upon the price elasticity of demand. 
For instance: 
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1, If demand is elastic and the innovation increases total output and 
decreases total costs the net income of the food industry will increase. 
Total revenue increases, total cost decline and net revenue increases. 

9, If demand is inelastic and the innovation increases total output and 
increases total cost, the net revenue must decline. With an inelastic de- 
mand gross revenue declines as output increases and increases in costs 
reduce net revenue still further. 

3, If demand is inelastic and the innovation is output increasing and 
total cost decreasing the net revenue may increase or may decrease. 
Whether net revenue increases or decreases depends upon the decrease 
in total revenue compared to the decrease in total costs. If the decrease in 
total revenue is less than the decrease in total costs net revenue will 
increase, Or vice versa. 

The above examples are not the only combinations possible. They do 
however, illustrate that the economic effects of advances in food tech- 
nology do not always result in increased profits for a particular segment 
of the food industry. 

It is fairly easy to visualize the over-all economic effect of an improved 
process or increased product yields from raw materials. It is more 
difficult to assess the effect of specific innovations such as new products, 
new packaging methods or organizational changes. The adoption of such 
imovations may change the industry cost structure through increased 
costs of obsolescence, excess capacity, and diseconomies of scale due to 
less than optimum product turnover. 

If we stopped here and left economists with the task of quantifying the 
economic impact of food technologists’ contributions in terms of the net 
profit position of the firm and the industry, we would have left them with 
a monumental task. However, this is not enough. Before we can assess 
the ultimate effect of innovations in the food industry, the changes in the 
competitive structure and the political effect must also be considered. 

Advances in the science of food technology have very definite implica- 
tions for the competitive structure of the total food industry. Since the 
late 1940s there has been a great shift in the buying practices of retail 
food firms, Institutional changes and developments in food technology 
have made price specification buying a common practice, Further re- 
search in product standardization and quality control will probably help 
bring additional organizational changes in the food industry. 

A continuation of the trend toward price specification buying may re- 
sult in a more oligopolistic marketing structure. Many of the processes are 
controlled by patent rights. Also, the increased level of technology calls 
for increased capital outlays for entry into the industry. This combination 
of patent control and increased capital requirements reduces the ease of 
entry into the food handling and distribution business, Such a movement 
is presently in progress in some food processing industries. 
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This trend toward a concentration of volume in relatively few hands in 
the processing area has its counterpart on the retail buying side, Cop. 
centration of buying power is proceeding at a rapid pace, either in the 
form of corporate ownership or through voluntary association of retgi] 
firms. Such a combination of power concentration on both the buying and 
selling side may result in an oligopolistic market structure as we have 
in automobiles and steel today. In addition to advances in food tech. 
nology and other sciences, the growth of this type of market structure will 
be influenced by the rulings and actions of regulatory agencies such as 
the Federal Trade Commission. Economists have the job of analyzin 
these changes and determining whether these innovations will lead to an 
oligopolistic industry and what the economic effect may be. 

A last point is the implication of advances in food technology in the 
economic-political segment of the marketing industry. When food tech. 
nologists develop new products and processes they influence our political 
decisions as well as our economic decisions. Through this economic-po- 
litical influence consumer welfare is affected, Federal milk marketing 
orders, for example, are political as well as economic in nature. They 
have become highly institutionalized and were set up as policy measures 
as well as for economic purposes. A single strength canned milk accepts. 
ble to housewives could result in a considerable relocation of our fluid 
milk production pattern. Widespread adoption, however, may be 
thwarted by institutionalized marketing system. Present levels of tech- 
nology in refrigeration and transportation make movement of milk over 
large areas possible right now. 

However, legislative barriers, either state or national, prevent the 
free movement of milk in many markets. Economists must assess the 
cost of our institutional and marketing system to society in order to have 
a basis for judging innovations. At some point the total costs of maintain- 
ing the institutionalized marketing status quo will be prohibitive. It is up 
to economists to show what these costs are and how the consumer welfare 
would be enhanced by basic changes in our economic-political market 
structure. 

The economic effects resulting from advances in food technology are 
just beginning to make themselves felt. Food technologists have made 
great contributions toward increasing the level of consumer welfare and 
will continue to do so. Economists will have to make equally great con 
tributions in analyzing the economic effect of these innovations from the 
standpoints of firm welfare, the welfare of the total food industry, and 
consumer welfare if we are to realize the full potential of the science of 
food technology. 
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WHAT WE DO AND DO NOT KNOW ABOUT FOOD 
CONSUMPTION OF AMERICAN FAMILIES 


MarcareT G. REID 
University of Chicago 


HIS ARTICLE focuses on surveys of family food consumption in 

the United States.’ Annual estimates prepared by the U.S. Depart- 
ment of Agriculture of various foods consumed and estimates of total 
food expenditures prepared by the U.S. Department of Commerce pro- 
vide the main descriptions of trends in food consumption. Based on 
market information they are nevertheless primarily descriptions of aggre- 
gate family food consumption, since consumption apart from families is 
a relatively small though fairly constant part of the total. Family data 
could be a main source of information on secular change; so far they are 
useful chiefly for describing conditions at a point in time pertaining to 
food consumption undergoing important cyclical and secular changes. To 
interpret the data from family surveys correctly it may be necessary to 
take into account the nature of cyclical and secular changes and their 
probable distribution throughout the population. 


Factors Causing Variation in Food Consumption Among Families 


The three general factors causing variation in food consumption are 
those common to any consumer product, i.e. preferences for and prices 
of various products and resources available for consumption. Many con- 
ditions are involved. Among them are the following: (1) established 
customs and food habits of groups such as those associated with region, 
national origin and religion which may affect the importance of more 
food compared to more of some other products (as well as relative pref- 
erences among foods); (2) forces bringing secular change in relative 
preferences that may have a differential effect on various segments of the 
population;? (3) the size and composition of households, i.e. the age and 


*Much of what appears in this paper may apply to Canadian as well as American 
families. For a comparison of trends in Canadian and American food consumption 
see M. G. Reid, “Agriculture and the Health of the Nation—Economic Aspects,” 
Agricultural Institute Review, Sept.-Oct., 1957. 

*For example consumer education conveying the newer knowledge of nutrition is 
thought by some to have a greater effect on the young than on the old, and to be 
directly related to the extent of education. If so, the younger the members of a family 
and the higher the level of their education the more the food consumed will conform 
to that advocated by nutritionists rather than being patterned on prevailing customs 
and conventions. Because of its importance as a conveyor of calcium, the nutrient most 
likely to fall below the recommended dietary allowances of the National Research 
Council, is milk. The 1948 dietary survey gives some evidence that consumption of 
milk is related to education of homemakers, and this tends to be inversely related to 
their age. See USDA Agriculture Information Bulletin No. 132, p. 23. On the other 
hand a new food in early stages of diffusion may not be available in all markets 
simultaneously. This may lead to a difference between places. 
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sex of persons and their number; (4) physiological needs related to actiyj. 
ties, e.g. the greater calories needed by manual than clerical workers 
(5) the extent to which working and leisure activities take family mem. 
bers away from home and other conditions affecting the extent to which 
meals are eaten at home;® (6) the relative price or cost of food compared 
to other consumer goods and of one food compared to others; (7) the 
current income of the family; (8) customary family income; and (9) other 
resources available affecting propensity to spend. 

When the effect of one or more factors is being investigated, such a list 
may be sufficient as a reminder of what to check before assuming that 
other things are constant. It seems likely to be inadequate when foods 
are rationed, when there are food subsidies selective to certain families, 
when food is received as a gift or pay, or when there are boarders present 
in the family and their food is reported as part of household food, but 
their income not included in the household income.* 

Something is known about each of these conditions, but income is the 
factor most fully investigated, Much interest in it comes from those seek- 
ing to predict future demand.* Many conditions render a reliable estimate 
of the effect of income among families difficult. Among these are (a) ina- 
bility to take into account factors affecting consumption; (b) the high 
degree of inter-correlation of income and other variables—including many 
of those listed above; (c) the nonlinearity of many interrelationships even 
when variables are expressed in logarithmic form; and (d) the difficulty en- 
countered in estimating nonlinear interrelationships, and random com- 
ponents in income. The greater the importance of these components, the 
lower the elasticity of demand for food with respect to income. The last 
three conditions in my opinion apply about equally to estimates relating 
to total expenditures and to quantities of various foods. On the other hand, 
condition (a), i.e. the missing information, interferes more with reliable 
estimates of the relation of income to quantity of various foods demanded 
than to total expenditures for food. Food surveys do not explicitly report 
information on prices or preferences. Variation in these is in my opinion 


*This may be influenced by a whole host of ef including the kind of house- 
keeping facilities available, the gainful employment of the wife and the time spent in 
food preparation. See Mississippi Agricultural Experiment Station Bulletin, No. 556, 
1958. 

*Except in a very few food studies this has been the practice. The food-income 
relations observed in the early studies were much influenced io it because many families 
had boarders and their importance was correlated with family income. Even in the 
1950 study the presence of boarders seems likely to influence food-income ratios of 
some sub-groups. 

Some investigators of time series have used estimates of “income” elasticity of 
demand for food based on family surveys. See, for example, Richard Stone, The 
Measurement of Consumers’ Expenditure and Behavior in the United Kingdom, 1920- 
1938, Cambridge: University Press, 1954, p. 310; and Herman Wold, Demand Analy- 
sis, New York: John Wiley & Sons, 19583, p. x. 
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less likely to cause variation in total expenditures than in quantities of 
various foods consumed. 


Relative Prices of and Preferences for Various Foods 


Dietary surveys provide estimates of quantities of various foods con- 
sumed and average prices paid, Quantities consumed are influenced by 
preferences, by quality of products available and relative prices of food 
compared to other products. Prices paid are, in part, the result of differ- 
ences in quality and services provided with products, and in part repre- 
sent real price differences. Food preferences and market prices are likely 
to differ among families, and this difference may be correlated with in- 
come. This likelihood has led to an increase in the size sample in order 
to stratify families in various ways, e.g. by type of community, by region 
and by family type as well as by income. For example, when families are 
separated by type of community, the direct relation between income and 
average price® of food is reduced, so also is the inverse correlation be- 
tween income and the percentage of adults doing heavy manual labor. 
When families are stratified by region they are in part stratified by rela- 
tive prices and by food preferences. The geographic specialization of 
production for the national market and differences in cost of products 
drawn from local sources are such that an important difference in rela- 
tive prices among regions is to be expected. These will determine the 
quantity of various foods consumed. 

Evidence on differences in food preferences comes from observing 
food habits of families under various circumstances, including their be- 
havior when they migrate between regions. Such evidence gives good 
reason to believe that food preferences differ between the deep South 
and the North on such things as beef v. pork, sweet milk v. buttermilk, 
corn v. wheat products, sweet v. Irish potatoes, and mustard greens v. 
spinach. There is also some indication that the Pacific Coast region is 
developing a unique set of food preferences. Definitive evidence however 
awaits a separation of price and income effect from the effect of prefer- 
ences. There appears to be no doubt about differences in food prefer- 
ences between the North and the South. Such differences together with 
income by region are such that any estimate using data for the nation in 
general will be heavily weighted at the low incomes with food prefer- 
ences of the South’ and at high incomes with food preferences of the 


*Farm families draw a considerable amount of their food from local sources includ- 
ing a good deal from the farm operated. Such food is relatively low in price in that 
income is foregone, rather than sale. Such prices contribute to a difference in food 
consumption. Similiar factors operate between rural nonfarm and urban places, Having 
a garden and keeping chickens is more common in rural nonfarm than urban areas. 

"For the nation in general, of urban families of two or more persons reporting in 
the 1955 dietary survey, 52 per cent of those with incomes under $2,000 were in the 
South as were 12 per cent of those with incomes of $8,000 or more. See Study of 
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North. As the regional difference in income narrows regional difference 
in preferences will have less effect on national estimates of quantity of 
various food consumed by income among families. 

The national survey of 1955 should advance knowledge on effect of 
relative food preferences and prices, It reports data on separate foods 
stratified by type of community, ie, urban, rural nonfarm and rural 
farm; and by region, i.e. Northeast, North Central, South and West; and 
for families of two or more persons classed by annual income. However, 
even within region* and type of community, preferences may be corre. 
lated with income—because both income and preference differ by race, 
national origin, occupation and education. 

Family type, ie. number of persons present, their age and sex, seems 
likely to affect food preferences. Stratification by number of persons or 
estimating per capita consumption’ in relation to per capita income does 
not remove the effect of preference related to age. With family size held 
constant the average age of members seems likely to rise with income.” 
If so, food need per person seems likely to increase with income, but the 
increase may differ between such foods as milk, cereals and meat.” 

I have examined urban family per capita consumption of a few foods 
likely to differ by region, race, and national origin. These are pork, beef, 
margarine, butter, and potatoes. Important differences in the level of 
consumption at a given income occur within regions as well as between 


Consumer Expenditure, Incomes and Savings, tabulated by the U. S. Bureau of Labor 
Statistics (BLS) for the Wharton School of Finance and Commerce, 1956. 

*Each region may have its own pattern of preferences correlated with income. For 
example in the South any differences in food preferences between white and Negro 
families is correlated with income, and in the West food habits originating in Mexico 
are likely to have a similar correlation. 

* In addition it does not take into account the economies of scale that relate to food 
preparation. These may affect such things as chops v. roasts of meat and processed 
v. unprocessed foods. 

* Many conditions contribute to this relationship. There is, for example, a tendency 
for households with young children to be relatively low in the income distribution. 
This occurs in part Lonel birth of children occurs when fathers are likely to be 
below the peak of their age-income cycle, and in part because the presence of young 
children intereferes with the mother contributing to the income of the family. Families 
with older children concentrate at the higher income point in part because there are 
more multi-earner families at this stage. In the 1955 dietary survey the percentage of 
persons aged 16 to 55 years tends to rise steadily with income, from 32 per cent at 
income interval $2,000 to $3,000, and 51 per cent at incomes of $8,000 to $10,000. 
At the same time the percentage of members under four years of age falls from 12 to 
6 per cent. See U.S. Department of Agriculture Household Food Consumption Sut- 
vey 955, Report No. 6, 1956 and later. The BLS 1950 survey shows a similar concen- 
tration of adults at high incomes and of children at low incomes. (Data are shown 
in Vol. II, op. cit., table 14.) 

‘For some evidence bearing on the effect of household composition see M. 6. 
Reid, “Food, Liquor and Tobacco,” America’s Needs and Resources, Frederic Dew- 
hurst et al. 1955, p. 143; and USDA Agricultural Information Bulletin 132, op. cit. 
p. 23. 
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them. Reliable estimates of the elasticity of consumption of various foods 
with respect to income continue to be difficult although 1955 dietary sur- 
vey data are a marked improvement over earlier data. The assumption of 
constant prices’? and/or preferences with respect to income in many sets 
of data is obviously invalid. 


Elasticity of Total Food with Respect to Income 


Main interest has centered on total food expenditures with respect 
to income. Many estimates have been made since Engel first observed 
that increase in income tends to bring a decrease in the percentage of 
income going to food. His findings continue to be sustained, but there is, 
however, an appreciable range in estimates. Burk, for example, reports 
an elasticity of food with respect to income for urban families of .58 for 
1941, 83 for 1944 and .31 for 1947.1* Tobin reports a coefficient of .65 
for urban families for 1941.1* Many other estimates have been made— 
some higher and some lower.** It may be that these differences repre- 
sent variation in basic tendencies. This can only be determined if the 
presence of other factors is thoroughly investigated. 

An important first step toward greater homogeneity of variables seems 
to be recognition of the complexity of total food expenditures as an 
expression of consumer choice among alternatives. They are affected by 
the quantity and quality of the separate foods and the amount of services 
provided, including meal service. Meals away from home include those 
at work, at school, or on vacation, Some of them are closely identified 
with recreation in the minds of consumers and may include the price of 
costly entertainment. Such things fall in a class very different functionally 
from expenditures for pounds of meat, bread, vegetables and fruits. Food 
in this sense performs a relatively homogeneous set of functions.’® Alco- 
holic beverages represent “foods” serving with a unique role—rather far 
removed from nourishment as such, and probably closely identified with 


“The price of beef compared to pork was examined for four regions and two types 
of communities, i.e. urban and rural nonfarm, for households with an income between 
$4,000 to $5,000. The higher the average price paid for beef relative to that for pork 
the lower was the quantity of beef consumed per pound of pork. This negative rela- 
tion was quite pronounced for the two types of communities in three regions. There 
was considerable difference among regions in relative price. Some of this may have 
been related to quality. (Data examined are those in tables 1, 2 and 10 of the pub- 
lished reports.) 

* Marguerite C. Burk, “Changes in the Demand for Food from 1941 to 1950,” 
Journal of Farm Economics, Aug. 1951, p. 285. 

“James Tobin, “A Statistical Demand Function for Food in the U.S.A.” Journal of 
a Statistical Society, Series A (General) Part II, 1950, Vol. CXIII, Part II, 

“A good summary of coefficients derived from family data is provided by T. W. 
a Economic Organization of Agriculture, New York: McGraw-Hill, 1953, pp. 

~.55, 

“Food expenditures do not include vitamin pills even though these are thought of 
by many consumers as a food substitute. 
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recreation. The separation of food at home and away from home seems 
to be an important first step in refining analyses. Furthermore in extend. 
ing knowledge of factors causing variation it seems likely that considera. 
ble advance can be made:"' (a) by investigating the effect of age and sex 
of persons as well as number of persons in households and (b) by taking 
into account the effect of random components in income. 


TaBLeE 1. Tue or Foop with Respect to INcoME ror 
Two-MemBer URBAN FamILIEs 


Coefficient for food at 
Study’® all food? at home home as a ratio of 
that of all food 
1955 .391 . 282 72 
1950 .476 .290 61 


Both the dietary survey of 1955 and the food consumption data from 
the 1950 urban study make it possible to introduce more controls than 
were previously possible. One question of interest is the extent to which 
these two surveys indicate the same food-income curves. Thus for families 
of two the dietary survey of 1955 shows a lower elasticity of total food 
expenditures with respect to income than does the survey of 1950, ie. 
lower by 18 per cent. However, the two sets of data show almost identical 


*T have long suspected a difference by occupation because of difference in food 
needs, but so far I have not isolated “a effect from the 1950 data. The 1935-86 
study consumption study does indicate some tendency for the food-income ratio to be 
higher for wage-earner than for professional families when income and family type 
was held constant. See M. G. Reid, “Food, Liquor and Tobacco,” op. cit., p. 127. 
However I now suspect that this difference may have been the effect of the greater 
underunemployment among wage-earners than professional families. 

Average expenditures for food exclusive of alcoholic beverages for 28 cells of con- 
sumer units with two or three persons, standardized for region, income and number 
of persons, in the large cities of the three regions, in 1950, were as follows: Salaried 
professional—$1,069; Skilled wage-earners—$1,085; Unskilled wage-earners—$1,019. 
These data are from Vol. III, Table 16. It may be that the tendency for manual workers 
to spend a higher percentage of a given income for food is obscured by the distribu- 
tion effect. See footnote 22. 

* These elasticities relate to variables expressed in log form. This assumes a con- 
stant elasticity at all income levels. 

* The national urban data for 1941 do not permit an estimate of food at home b 
family size. Fox, however, presents an estimate for all families using per capita f 
expenditures in relation to per capita income. The elasticities of food expenditures 
with respect to income are as follows: all food .42, and that at home .29. See “Factors 
Affecting Farm Income, Farm Prices and Food Consumption,” Agricultural Economics 
Research, Vol. III, July 1951. 

* These estimates relate to value of food consumed including alcoholic beverages 
as reported in the 1955 dietary survey and to total expenditures for food and alcoholic 
beverages as reported in the 1950 survey. 

"1 For both studies these estimates relate to purchased food only. The studies differ 
slightly in the treatment of alcoholic beverages. The estimate for 1950 excludes alco- 
holic beverage reported as such, whereas alcoholic beverages are completely merged 
with other food in the 1955 survey. 
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elasticities of food at home with respect to income. A mixture of condi- 
tions probably contributed to the greater effect on income elasticity of 
food away from home in the 1950 survey. The 1955 survey excludes any 
families not eating?” a considerable portion of their meals at home during 
the survey week which was confined to the spring season. The latter 
condition may be quite important. The food expenditures of all con- 
sumer units during the spring of 1950 might have shown an income 
dasticity of food expenditures with respect to income quite similar to 
that of the 1955 survey. An important part of food away from home 
probably occurs in the summer months when vacations are most com- 
mon. If such food concentrates at high income levels it could account 
for the differences observed between the surveys in elasticity of total 
food expenditures with respect to income. 

In both surveys food away from home had an important effect on the 
coefficients of income elasticity of total food expenditures. Thus there is 
a question as to how such coefficients should be interpreted. An estimate 
of demand for food influenced largely by food away from home does not 
seem likely to be a useful estimate of demand for any single thing. If 
one could assume that food away from home is not a substitute for food 
at home then one could assume that the demand with respect to basic 
foods as they come from retail stores is much the same for these two 
surveys. Insofar as substitution occurs, it will tend to depress the co- 
eflicient of elasticity of food at home in the 1955 study less than in 
the 1950 study with families grouped by income. The intercorrelation of 
the variables is such that a reliable estimate of the effect of elasticity 
of demand for food at home with respect to income, holding constant im- 
portance of food away from home, is unlikely. 

Another feature of these food-income curves that is of interest is the 
higher level of the 1955 curve over the 1950 curve.”* At every income 
level food expenditures were higher in 1955 than in 1950. If the variables 
are adjusted for price change* the difference in level is narrowed but 


“The 1941 national survey reports food separately for housekeeping and nonhouse- 
keeping families. These indicate that the elasticity of food onpadione with respect 
to income is greater for nonhousekeeping than for housekeeping. This difference 
occurs in part because some of the nonhousekeeping consumer units are domestic 
employees who receive some meals as pay. When food in kind is taken into account 
the difference in the slope of food-income curves by housekeeping facilities is quite 
small, See U. S. Department of Labor, Bulletin 822, 1945, table 21A. 

“Dorothy S. Brady and Rose Friedman, “Savings and the Income Distribution,” 
Conference on Research in Income and Wealth, Vol. X, National Bureau of Economic 
Research, 1947, pp. 250-265, were the first to present a systematic analysis of the rela- 
tive level of consumption-income curves. They noted that total savings, and conversely 
total expenditures, as a percentage of income was similar at the same position in the 
income distribution. 

* Adjustment was made with the Consumer Price Index. From May of 1950 to 
May of 1955 all index items rose 12.7 and that of food 12.8 per cent. 
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not removed, Analysts are thus confronted with the question as to wh 
the level of food expenditures at a given income, quite apart from the 
effect of price change, is higher in 1955 than in 1950. Is this a secular 
change, or is it something else? It seems likely that the difference jg 
probably related to something else because it occurs in both the 1955 
and 1950 data concerned with family sub-groups in 1955 and 1950, In 
my opinion when price and family types, and perhaps occupation, are 
held constant, such differences in level observed are in large part the 
result of random components in income.”> This will cause some families 
to be ranked in an income bracket below their true economic status and 
others to be ranked above it. This leads to a correlation between average 
food expenditures of the group and food expenditures at any given in- 
come. At a given dollar income expenditures for food of groups of fami- 
lies is correlated with average food expenditures of the group in general, 
whereas food-income ratios at a given percentile position in the distribu- 
tion tend to be much the same.” 


* Reporting error is one condition giving rise to a random component in income. 
Knowledge concerning it has increased greatly over the past 10 years. I have as- 
sembled much of it in an unpublished manuscript. Vague recall or careless guessing 
and desire to impress with overstatement or to conceal sources of income undoubtedly 
lead to random reporting errors. Comparison of income for the same period from 
matched samples as well as characteristics of data where a complete financial account 
is secured, all testify to the presence of random reporting errors. This condition results 
in a tendency for income to be understated at low income intervals and overstated at 
high income levels. 

Short-run income change which puts some families above their typical income in 
some years and below it in others will also constitute a random component. Such in- 
come change has come to be referred to as negative and positive transitory income. 
It is important in determining income of any one year as is indicated by the number 
of full-time earners reported in the 1950 urban survey. For urban consumer units the 
average rises from .3 earners for those with incomes under $2,000 to 1.5 for those with 
incomes of $7,500 to $10,000. See Vol. I, op. cit., Table 3. This characteristic of the 
data occurs for most subgroups of consumer units for which data are reported. There 
seems no reason to suppose that the 1955 and the 1950 surveys differ in this respect. 

Recognition of this characteristic of incomes appears to be bringing considerable 
change in consumption analysis. The theory of the interrelationships involved has 
been developed by Milton Friedman, A Theory of the Consumption Function, New 
York: National Bureau of Economic Research, 1955 and by Franco Modigliani and 
Richard Brumberg, “Utility Analysis and the Consumption Function,” Post-Keynesian 
Economics, edited by K. K. Kurikara, 1954, pp. 383-436. Both of these analyses in- 
clude empirical evidence. Additional evidence is reported by Marilyn Dunsing and 
Margaret G. Reid, “Effect of Varying Degrees of Transitory Income on Income 
Elasticity of Expenditures,” Journal of American Statistical Association, June, 1958, 
pp. 348-359. The theories have given rise to considerable controversy. See, for ex- 
ample, Irwin Friend and I. Kravis, “Consumption Patterns and Permanent Income, 
American Economic Review, Paper and Proceedings, May, 1957, pp. 526-555; and 
H. S. Houthakker, “The Permanent Income Hypothesis,” American Economic Review, 
June, 1958, pp. 396-404. In my opinion the bulk of evidence leaves no doubt that 
the permanent income hypothesis will be useful in analyzing family food data. — 
* Such difference in level of food expenditures at a given income with family size 
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The correlation of family types with income has long complicated esti- 
mates of income effects. The types are so numerous that no survey has 
yet provided more than crude stratification. The simplest measure of 

e is number of persons per family. The 1950 data show the elasticity 
of food expenditures with respect to income to be higher for units of six 
than for two persons, The coefficients for urban families in 1950?’ are as 


follows: 


TasLe 2. ELAsticiry oF EXPENDITURES WITH RESPECT TO INCOME. 


: : Coefficient of food at 
Number of persons aoe -wotienti Food at home home as a ratio 
of all food 
one?’ 577 .061 11 
two .476 61 
three .482 .819 66 
four .500 328 66 
five 426 74 
six or more .607 486 80 


Thus the coefficients for all food is 28 per cent higher for families of six 
or more than for families of two, and for food at home it is 68 per cent 
higher. It seems highly probable that these differences are related to age 
of members by income level. 


held constant is considered by Jean Crochett, “A New Type of Estimate of the Income 
Elasticity of Demand for Food,” American Statistical Association, Proceedings of the 
Business and Economics Statistics Section, Sept. 1957, p. 118, and by Burk, ibid., p. 
106. My examination of such differences in level of food-income curves leads me to be- 
lieve that it is largely a function of what we term the distribution effect. This in turn 
may be related to the random components in the income distribution. See footnote 23. 

* Similar coefficients were estimated for the urban set of the 1955 dietary survey. 
The coefficients of elasticity of total food with respect to income were found to vary 
directly with number of persons when the importance of food away from home was 
taken into account. This finding differs from that reported by J. A. C. Brown, “The 
Consumption of Food in Relation to Household Composition and Income,” Econ- 
ometrica, October, 1954, p. 454. He concluded that “all types of households reacted to 
variation in income with approximately the same elasticity.” He does, however, go on 
to add: “There is a tendency for households containing adults and adolescents only to 
show a greater elasticity than those containing children and infants.” It may be that 
Brown’s findings were influenced by random components in the income. His descrip- 
tion of method of securing income data leads me to suspect that random components 
were very important, and that they probably were related with the composition of the 
household. It is of some interest to note that his partial income elasticities holding 
household type constant were directly related to the correlation of income and food 
expenditures. This is the relationship to be expected if there was a random component 
in income that lowered the regression of food with respect to income and at the same 
time lowered the coefficient off correlation of the two variables. 

* The one-person units have certain unique features, e.g. the coefficient is relatively 
high for total food expenditures and low for food at home. This indicates that the 
coefficient for food away from home together with alcohlic beverages is very high. 
One thing that contributes to this is the increase in the proportion of units eating all 
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There are many other factors correlated with income that affect foo 
expenditures. Knowledge grows as the effect of these is understood, 


Improving the Estimates of the Income effect 


Knowledge is of two general types: (a) observation and description 
and (b) understanding of variations observed. We are rich in description, 
The development of the theory and practice of sampling has made this 
possible. Yet we are poor in understanding. This is not surprising. Total 
food relates to a heterogeneous set of consumer functions which respond 
differently to various conditions. As investigation proceeds, the lack of 
important facts in the current stock of data will become more obvious 
in addition, the data will prove inadequate to permit the stratification 
needed. The usefulness of the stock for estimating the income effect 
might be improved by such things as the following: (a) additional in. 
formation, e.g. on family resources other than current income, the extent 
to which employment of homemakers increases the number of meals 
eaten out, the extent to which food eaten away from home is related to 
recreation, vacations and school and their conditions likely to be asso- 
ciated with food preferences; (b) sets of data from the same consumer 
units in successive years to confine estimates to those reporting approxi- 
mately the same income,”® and (c) increasing the size of sample so that 


their meals out as income increases. This is indicated by a decrease in the proportion 
of units having any expenditures for meals at home. This in turn may be reiated to the 
fact that a high percentage of one-person units with high incomes are males. The per- 
centages reporting some expenditures for food at home are as follows: 90 per cent 
of those incomes under $1,000 (including 30 per cent of all one-person units), and 
7.2 per cent of those in the top quarter of the income distribution. In addition a 
marked increase with income occurs in the importance of alcoholic beverages. For 
example the percentage of total food expenditures reported going to alcoholic bever- 
ages for units of one- and of two-persons is as follows: 


Income one-person two-persons 
Under $2,000 2.1 2.0 
$10,000 and more 21.2 12.8 


The marked increase with income for the one-person units may be largely a function 
of sex. It may also reflect less underreporting when a person reports for himself as 
occurs for one-person units. Vol. III, op. cit. 

* This should make it possible to reduce greatly the random component in income. 
Other methods can of course be used. Friedman’s permanent income theory led him 
to conclude that average total expenditures for all items by income interval provides 
a good index of the average economic status of families. If so then it could be used 
as a measure of income in order to estimate elasticity of food with respect to income. 
Such a method was used by Houthakker in estimating the elasticity of total food ex- 
penditures with respect to income in 1950 with family size held constant. He derived 
an estimate of .693. H. S. Houthakker, “An International Comparison of Household 
Expenditure Patterns,” Econometrica, October, 1957, p. 541. This is only one of the 
many proposals where validity needs to be further tested. I doubt that it will prove 
satisfactory even if size and composition of units were carefully controlled, because of 
variation among consumer goods in response of expenditures to shortrun income 
change. 
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further stratification is feasible. For example, use age as well as size, 
employment status of members including the housewife, and confine the 
analysis to a single city to eliminate possible price effects. 

Such things would tend to increase the cost of the data. The question 
therefore arises as to whether refinement of estimate is worth the addi- 
tional cost. It may be that the crude estimates currently available as to 
income effects are adequate for most purposes. There seems no doubt 
that the increase in pounds of food and nutrients with income is very low, 
that some of the increase in food expenditures occurs because of rise in 
quality and that the income elasticity of the bundle of things now arbi- 
trarily defined as food is appreciably less than 1.0. With data available 
the estimate probably can be improved somewhat. To do so careful 
attention needs to be given to the characteristics of what is being meas- 
ured, to the heart of the scientific method, and to the tools of esti- 
mation, i.e, statistical methods. The issue of how great accuracy is needed 
depends on why the knowledge is needed. Certainly a refined estimate 
of the income effect may not improve a forecast unless it is matched by 
a refined estimate of cross elasticity of demand for various foods with 
insights on changes other than prices such as those wrought by the new 
technology and by consumer education.*° 

Those striving to improve the estimate of income effects on food con- 
sumption can take some comfort from the difficulties encountered by 
others striving to estimate its effect on total consumption expenditures, 
and from the observation by Lynd that “The stubborn unavoidable fact 
that confronts the social scientist at every point is the presence, in every 
institutional trait that he seeks to analyze, of a subtly graded, unevenly 
distributed and continually changing array of behavior.”* 


“For a comprehensive variation of the problems of estimating changes in the de- 
mand for food see Karl A. Fox, “Changes in the Structure of Demand for Farm 
Products,” Journal of Farm Economics, August, 1955. 

"Robert Lynd, Knowledge for What? p. 29. 


DISCUSSION: WHAT WE DO AND DO NOT KNOW ABOUT FOOD 
HABITS OF AMERICAN FAMILIES 


A. C. HorrMAn 
Kraft Foods Company 


Dr. Reid has given us an excellent description of family food consump- 
tion data and their reliability (or the lact of it) for analytical purposes. 
I should think her paper would be “must” reading for anyone using such 
data for research purposes. 

I want to make it clear at the outset that I do not question the value 
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of the family food consumption data for showing general patterns of foo 
consumption. However, I cannot escape feeling these data are too crude 
for the precise measurement of many factors affecting food consumption 
and marketing, and should not be expected to give us all the answers 
sometimes sought in them. 

As Dr. Reid points out, family food consumption data have two main 
uses, The first is for the purpose of demand and market analysis, the 
second is for measuring dietary and nutritional standards. 

A vast amount of work in data gathering and analysis has gone into the 
computation of income elasticities for food. To use Dr. Reid’s words 
there is an “appreciable range in estimates” obtained from such analyses, 
One very competent analyst came up with income coefficients for food 
consumption in urban families ranging from .58 in 1941 to .31 in 1947, 
another analyst found a coefficient of .65; and “many other estimates have 
been made, some higher and some lower.” On the basis of these and 
similar findings, I don’t know how one would go about describing with 
any mathematical precision just what the income elasticity for food 
really is—unless one were to strike a weighted average of all the coef- 
ficients which have been computed, weighting each coefficient on the 
assumed competence of the analyst who computed it. I am not sure we 
have yet gotten ourselves much beyond Engel’s common-sense observa- 
tion that the poor necessarily spend a larger proportion of their income 
for food than the rich. 

Much interest has attached to the relationship between income and per 
capita consumption of individual foods. Again these general relation- 
ships are worth knowing, but their usefulness for demand and market 
analysis can be overemphasized. Most companies having even a rudi- 
mentary knowledge of the market for their products already know what 
these general relationships are; and the more sophisticated of them 
usually make more specific consumer and market research studies to 
suit their particular purposes in planning their sales programs. 

As regards the use of income elasticities for purposes of analyzing 
composite demand, there are undoubtedly some ascertainable relation- 
ships here. But I think he would be a bold analyst indeed who would 
try, by the use of income elasticities, to predict the effect of changes in 
total national income on food consumption patterns. 

The second major use of family food consumption data is to give some 
measure of the nutritional adequacy of diets over a period of time, and 
for different groups in the population. The general assumption seems to 
be that if the poor eat as the rich eat (as indicated by the family food 
consumption data) then health standards would be greatly improved and 
the farmer would be better off to boot. As a broad generalization, there 
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is a basic truth in this, but the matter of good nutrition is by no means 
this simple. 

The term malnutrition connotes undereating to most people, and this 
is the phase of the problem which receives most attention from public 
agencies. During the 1930’s there undoubtedly was a significant segment 
of the American population which was underfed in some respects; and 
for a minor segment of the people this is still true. But I think it is 
correct to say the consensus of the medical profession today is that we 
do ourselves more harm by overeating than by undereating, and this 
may have been true even in the 1930's. We pride ourselves in America 
that we eat well, in terms of a large proportion of animal products in the 
diet. But let us not be too literal about this in terms of health. The medi- 
cal profession—some parts of it at least—has begun to associate the intake 
of certain fats and cholesterol with arteriosclerosis, and they even tell us 
that it is possible to enjoy the best of health without eating as much pro- 
tein as most of us do. For economists who have more faith in statistics 
than in the medicos, there is the further evidence that the peoples of 
places like India and China—whatever their problems of getting enough 
of anything to eat—at least do not fall over dead so frequently from 
strokes and heart disease. 

Good nutrition is a many-sided and complex thing. It seems to me that 
we may have overemphasized income as a factor in it. Many things affect 
the way people eat, apart from income. Partly it is a matter of family 
training and traditions; some families provide themselves with a whole- 
some and well-rounded diet on a relatively small amount of money, while 
others wouldn’t eat properly regardless of income. People also differ with 
respect to what they choose to spend their money for. Some choose to 
spend money for good eating in the sense that they prefer their food 
in the more tasty and expensive forms; others eat simpler food and spend 
the money thus saved for other things, equally worthwhile. Among older 
people who live alone, a factor which sometimes leads to improper eat- 
ing is simply the fact that there are no young appetites around to warrant 
the trouble of preparing well-rounded meals. If these things are true, 
then we need to emphasize training and education for proper nutrition, 
as well as income. 

Dr. Reid alludes to several things affecting food consumption, and 
the difficulties in using family food consumption data to study these 
effects, 

One of these developments is the increase in “eating out.” I personally 
feel that family food consumption data should not be expected to give 
us any very specific data as to what kinds of food people consume when 
they eat out, how much they pay for it, and what proportion of the money 
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spent for eating out is represented by nonfood elements, which more 
properly come under the heading of recreation. If the problem is to 
find out what the “old man” eats for lunch during the work day, the 
easiest way to get at this is probably to get data from institutional feedin 
establishments where a great proportion of working men and white collar 
people eat their lunches. In the case of eating out for recreational pur. 
poses, the expenditures may have very little relation to food consumption, 

Another important development, which may or may not affect the 
patterns of actual food consumption, is the trend toward the so-called 
convenience foods. If we are to assume that families tend to spend only 
so much money for foods, their buying of the more expensive convenience 
foods would tend to cut down their food intake. I doubt that this is true, 
and such over-all data as are available would tend to indicate that it is 
not. It could, I think, as plausibly be argued that these convenience foods 
tend to give us a better and more varied diet than the housewife would 
prepare for her family if she had “to start from scratch” in food prepara- 
tion. However this may be, it would be very difficult to reach conclusions 
about this problem on the basis of the family food consumption data— 
at least in their present form. 

Don’t think that I regard the family food consumption data as largely 
worthless. I do not. But I do think that we sometimes try to gain from 
them more than they should be expected to tell us. There are many factors 
regarding food consumption and the demand for farm products which re- 
quire more specific studies. 
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NONAGRICULTURAL USES OF RURAL LAND 
AND WATER 


Chairman: Gladwin E. Young, Soil Conservation Service, USDA 


THE EXTENT AND SIGNIFICANCE OF NONAGRICULTURAL 
USES OF RURAL LAND AND WATER 


A. JoHNson AND Hucu H. Wooren* 
Agricultural Research Service, USDA 


Historical Background 


HE FIRST white settlers in North America made hardly a scar on 

the edges of the forests or a dent in the vast resources of the conti- 
nent they invaded. Today, nearly 350 years later, their heirs have moved 
from the simple subsistence economy of the first settlers to the highly 
complex economy we know today. Large segments of its population are 
entering an era of urbanization unrivaled anywhere in the world. 

The people of North America can take justifiable pride in their achieve- 
ments, But we must recognize the changing pattern in our uses of land 
and water resources. Most of the data developed in this paper apply 
specifically to the United States, But Canada is proceeding along much 
the same pattern and is faced with many of the same problems. 

The population of the United States now totals nearly 175 million 
people, and the usual projections are that we will reach at least the 
350 million level (double our present number) within another 50 years. 

Before 1890, population doubled every quarter-century; its major 
characteristic lay in its westward migration across the continent. After 
1900, people settled more frequently in eastern and central cities than 
in rural areas. Urbanization in the United States started slowly but gained 
momentum during the last century. In 1800, only 6 per cent of our popu- 
lation lived in urban places. This proportion increased to 40 per cent by 
1900, and to an estimated 67 per cent in 1958. We have become an ur- 
banized nation. 

As late as 1900, one farm worker produced only enough food for him- 
self and six others. His productivity has risen, particularly since 1940, 
until in 1957 one farm worker supplied the food and fiber needs of 22 
persons. From 1870 to 1955, workers in agriculture declined from 50 per 
cent of the total labor force to about 10 per cent. Improved technology, 
both on and off the farm, has contributed greatly to the reduction in the 


* The views expressed in this paper are those of the authors and do not necessarily 
represent those of the Farm Economics Research Division, Agricultural Research 
Service, on the USDA. 
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amount of labor needed to produce agricultural products. Transfer of 
many processing jobs from the farm to off-farm sites has also been im. 
portant. 

Our increasing output per worker has caused a rise in specialization, in 
nonfarm pursuits, and in farm production. Our wants and our needs have 
changed. The relative importance of food and fibers has declined in re. 
lation to the other things grouped under “services” in the total demands 
we place on land resources. 


Major Uses of Land 


Let us look at the land area. Continental United States contains about 
1,904 million acres (excluding Alaska). This is divided roughly into the 
following uses: less than 19 million acres, or slightly less than 1 per cent, 
are urban; 1,724 million acres, or 90 per cent, are in some form of agricul- 
tural use including grazing and forestry on public lands, and farmsteads, 
farm roads, and lanes; and the remaining 161 million acres, or roughly 9 
per cent, constitute all other uses of our land. 

The area in farms has expanded by some 200 million acres since 1920, 
despite the slight change in acreage of cropland in total or by areas, 
The expansion was mainly a statistical realization of accomplished fact, 
a change in land ownership and control, not a change in land use. Where 
formerly farmers had much free grazing on public, railroad or private 
lands, pressures to maintain long-term control have encouraged land 
enclosure within farms and ranches by means of leases, purchases and 
permits. 

There is a lot of slack in these figures. They cover up multiple uses and 
they obscure significant regional differences. For example, the 615 million 
acres of forest and woodland shown as agricultural lands include more 
than 200 million acres of county, state, and national forests that provide 
important recreation, water conservation and storage, flood control, 
watershed protection, and streamflow regulation benefits for urban peo- 
ples. The 634 million acres of grassland and other nonforested pasture 
and range also include about 200 million acres of public land. The agri- 
cultural land figures also include significant acreages, particularly in the 
East, the Lake states, and the South, where ownership and actual use are 
mainly of nonfarm nature. Provision of food, services, and shelter for 
summer vacations and winter sports enthusiasts are major occupations of 
a large number of “farm families” and the major land use of many acres 
carried as farm land. 

Approximately 10 million acres are occupied by rural villages and towns 
having populations of 100 to 1,000 and thus not tabulated as urban areas. 
The estimated acreage in these villages and towns is now scattered among 
other major uses of land, such as forestry and grazing. 


Our 
161 mil 
in inte! 
and ail 
98 mill 
million 
institut 
includ 
militar 

In 
200 m 
values 
Lake, 
easter 
inter 
thousé 
land § 
and 

Lar 
were 


pande 
catio 
peop 
tion I 
Th 
or 
tions 
we S 
the { 
the 
coul 
cial 
towa 
ties 
0 
rect 
uses 
sites 
whi 
for 
desi 
na 


Uses oF RurAL LAND AND WATER 1317 


Nonagricultural Uses of Land 


Our major concern about land uses in this paper, however, is with the 
161 million acres of nonagricultural rural land. About 81 million acres are 
in intensive special uses, 25 million are in transportation—roads, railroads 
and airports, 23 million are in national defense and atomic energy areas, 
98 million acres are in dedicated parks and forests or wildlife areas, 4 
million are in flood-control areas, and the remaining million are in state 
institutional, and miscellaneous uses. The remaining 80 million acres 
include deserts, sand dunes, bare rock areas, and marshes not used as 
military areas, parks, or wildlife areas. 

In addition to the dedicated parks and wildlife areas, an estimated 
900 million acres of private and public lands have high supplemental 
values for recreational purposes. These areas include many sites in the 
Lake, New England, Appalachian, and Western states, and along the 
eastern, western, and southern seashores. These large recreational areas 
intermingled with forest and farm regions do not include the many 
thousands of farm ponds, stream banks, mountain meadows, and wood- 
land glades that provide picnic spots here and there among the farms 
and ranches of the country. 

Land has value only as it has some productive use. The colonial settlers 
were agrarian. There was planty of land. It was only as population ex- 
panded and as surplus products piled up that trade, industry, formal edu- 
cation, and public services could develop. At the same time, it was only as 
people began living away from the land that recreation and conserva- 
tion became significant factors in land use. 

The major outlines of American land use were well established by 1910 
or 1920, although adjustments continue in response to economic condi- 
tions and improved knowledge of biologic balance. Under dollar pressure, 
we still plow the semiarid plains; we have pushed northward against 
the frost barrier; and we have left abandoned farms in New England, 
the Middle Atlantic states, and large areas of the South. Lands that once 
could support a subsistence economy were not able to support commer- 
cial agriculture. For many of these areas, agricultural adjustment must be 
toward less intensive uses more nearly in keeping with the inherent abili- 
ties of the land to produce economically desired goods and services. 

Ordinarily, urban and transportation areas are in competition most di- 
rectly with agriculture for the use of level and fertile land. Such related 
uses as open-country industrial sites, nonfarm residential and commercial 
sites in rural areas, strip mines, quarries, cemeteries and golf courses, 
which are included in other land use categories, also compete frequently 
for good farm land. Recreational uses often compete successfully for less 
desirable farming areas, provided the areas have relatively unspoiled 
natural features conducive to rest and fun. 
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Increase in Special Use Areas 


From 1945 to 1954, the acreage in urban areas, highways, airports, and 
reservoirs increased on an average of about 831,000 acres per year. Urban 
areas accounted for 395,000, or 48 per cent, of the increase; reseryoiy 
areas accounted for 360,000, or 43 per cent, although about half this are, 
will become water surface eventually; highways for 78,000 acres, or 9 
per cent; and airports for 5,000 acres, or less than 1 per cent. The area 
occupied by railroads decreased by about 7,000 acres each year during 
this period, or faster than land was taken for airports. 

The acreage in wildlife refuges grew at the rate of 455,000 acres per 
year from 1945 to 1954 and park areas grew at about 100,000 acres 
annually. These trends were considerably above the long-term average 
for wildlife areas but were probably below the average for parks. The 
average increases in highway and airport areas in 1945-54 were low com- 
pared with the indicated rate of increase in these areas from 1955 to 1960, 

National defense agencies expand and contract their holdings within 
wide limits. Rapid expansion occurred during World War II. This was 
followed by disposal of some types of surplus lands and facilities and 
acquisition of other areas, which continues during the adjustment to the 
atomic and jet age. Net acquisitions have averaged about 138,000 acres 
annually since 1950. 

Flood-control works have taken an average of 183,000 acres, and about 
100,000 acres are required for all other miscellaneous uses. 

Not all of the land occupied by these nonagricultural uses is tillable, 
and many of the uses compete very little with intensive agriculture. 
Often, part of the tillable portions are leased to farmers, and limited 
grazing, forest harvest, recreation, and other regulated uses are per- 
mitted. 

The regional distribution of these special-use areas provides further 
insight for future adjustments which must occur if all of society is to 
receive optimum benefits from the publicly owned forests, parks, play- 
grounds, and defense areas, and if the costs of necessary public services 
related to public land use are to be held within reasonable limits. 

Urbanization already controls the specific land use in one belt running 
from Boston to Washington, D.C. It is approaching rapidly in the 
Hudson-Mohawk region of New York, in the Pittsburgh area of Penr- 
sylvania, in parts of the Ohio Valley; in a belt running along the south 
side of Lake Erie through parts of Ontario, Michigan, and Illinois and 
up the west shores of Lake Michigan into Wisconsin; in the Seattle- 
Tacoma area of Washington and the Vancouver area of British Columbia; 
in the Los Angeles and San Francisco Bay sectors of California; in the 
southeastern Piedmont; and along the Gulf Coast. Completion of the St. 
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Lawrence seaway could provide impetus for further growth along the 
lakes and on the St. Lawrence itself that might well produce another 
concentration of urbanization. 

The availability of resources to an economy or a region is important 
in the level and kind of economic development that can be achieved. 
We know that desirable changes within agriculture often are postponed 
because of limitations in land quality, labor, or capital goods. Agriculture 
is passing through a major revolution within which land plays a less im- 
portant role. That is, land is becoming more exchangeable with other 
factors of production (labor, machinery, fertilizer and seed). 


Population and Nonagricultural Land Uses 


Regionwide comparison of nonagricultural land uses provides insight 
into the pressures man places on land areas. Population in the United 
States is distributed unevenly. The 16 eastern states with 37 per cent of 
the population have 13 per cent of the land area and 16 per cent of the 
land in nonagricultural use. Agriculture, including cropland, grassland, 
forest, and woodland, still accounts for 84 per cent of the land use in this 
region, At the other extreme, the 11 western states have only 14 per cent 
of the population, but 40 per cent of the land area. Ninety per cent of the 
western states is in cropland, grazing or forest uses, which leaves only 
10 per cent for other purposes. 

Population in the nine southern states comprises’ 19 per cent of the 
United States total and is distributed over 22 per cent of the area; 92 
per cent of the land is classified as in agricultural and 8 per cent as in 
nonagricultural uses. The 12 central states have 30 per cent of the popula- 
tion distributed over 25 per cent of the area, and 90 per cent of the 
area is classed as agricultural. These examples show the relative distribu- 
tion of people and land. 

The percentage distribution of nonagricultural land uses in rural areas 
is closely related to concentrations of total population. Populations in the 
East have greater density than those in the South, chiefly because farm 
sizes are smaller and the average size of urban and industrial concentra- 
tion is larger in the East. The central and western regions have concen- 
trated populations in newer urban areas about in proportion to their 
share in the national urban picture. 

Rural transportation mileages and acreages are related to concentra- 
tions of population and also to historical land settlement patterns. The 
eastern and southern parts of the United States have relatively less of 
their nonagricultural lands in roads and railroads compared with the 
central and western regions, The rectangular survey and the push for 
rapid settlement through provision of transportation before settlement, 
coupled with later agricultural products of high value to be hauled to 
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distant markets, resulted in an overextension in local feeder roads, par- 
ticularly in the central region. 

The acreage in national and state parks is concentrated in the westerm 
land-grant states and in rougher areas of the East and South. Purchases 
from private owners and transfers of tax-delinquent lands were used jn 
the older sections to build up these holdings. Wildlife areas were de. 
veloped, first, to protect the birds and animals, and second, to provide 
recreation for people. The proportionate distribution of acreage for this 
use between regions matches closely the total land distribution. 

National defense and atomic energy holdings are concentrated heavily 
in the West, as these agencies could get the large acreages needed from 
public domain or relatively cheaply through purchase. These uses are re- 
lated roughly to the residual acreages in miscellaneous classifications- 
raw mountain peaks, deserts, sand dunes, swamps, and unusable shoreline 
areas. 

Flood-control lands are concentrated in rural areas along the Missis. 
sippi, Missouri, and Ohio Rivers and their tributaries. Flood control is 
less of a problem in the West because precipitation generally is lower, 
there are relatively fewer developments to be damaged, and the large 
multipurpose dams on major rivers include flood-control features. Dams, 
walls and levees have been found to be better adapted to flood protection 


in urban areas already built than large floodway and water storage areas 
that use big blocks of land. 


Future Demand for Special Use Areas 


One economic consultant writing in the May 1958 issue of Urban 
Land holds that urban demands for land probably will not continue at 
present rates.! He bases his conclusions on population distribution and 
projects a reduction in household formation between now and 1975. 
Bulges in demand will occur among newly established households and 
those of the elderly. Space requirements for these families will be smaller 
than for others. Apartment house and trailer living may be better adapted 
to their needs. 

In addition, he continues, rural nonfarm density next to cities is grow- 
ing and these areas are being incorporated or annexed, The decreasing 
number of middle-aged families may mean less pressure for rural living. 
The increasing productivity of new equipment is reducing space require- 
ments per unit of goods and services turned out; redistribution of industry 
and commerce is bringing jobs and workers closer together; and a more 
efficient layout of the new urban streets and through ways is bringing 


* Robinson Newcomb, “Are Urban Land Pressures Easing?” Urban Land, Vol. 17:5, 
May, 1958. 
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more efficient use of land for transportation purposes. The increase in 
land use for urban purposes may be 20 to 30 per cent less between now 
and 1965 than it was during the 1940's, and the net additional use of land 
may decline somewhat below 1958 levels. This may make it easier to in- 
crease the proportions of urban lands used for parks and other recrea- 
tional purposes, and it may encourage further renewal of the centers 
of the older cities. Several cities already are providing desirable living 
accommodations in large units through their redevelopment programs. 
The rise in urban living, the shorter work week, and the fact that more 
people take regular summer vacations create new problems in rural land 
uses. On the one hand, it has reduced rural resident populations. On the 
other, it has provided new land uses and new occupational opportunities. 


Land Uses Projected to 2010 


Estimates of land uses for the next 50 years vary greatly, depending 
upon the assumptions used—the technological progress within agricul- 
ture, the growth of urban populations and the level of nonfarm demands 
for land evolved. Apparently, there is ample land to meet foreseeable 
needs if we plan wisely. 

Under assumptions currently in use, total acreage of cropland might be 
around 500 million acres by 1975. By 2010, it might rise to 575 million 
acres. Half or more of the increase would come from transfer of the best 
soils now in permanent grassland pasture to the cropping rotation. The 
assumptions also include replacement of some poor cropland by land im- 
proved through additional irrigation and drainage projects and by con- 
servation and other programs. 

Growth of the nonagricultural special use areas at rates comparable to 
the 1945-54 period would increase their importance from 100 million 
acres in 1954 to 180 million acres in 2010. Urban areas are projected to 
increase from about 19 million acres in 1954 to about 46 or 47 millon 
acres in 2010; rural transportation facilities would increase from 24 
million to 33 million acres; parks and wildlife refuges from 28 million 
to about 47 million acres; reservoir and flood control from 4 million to 15 
million acres; national defense from 23 million to 29 million acres; and all 
other special nonfarm uses from about 1 million to more than 8 million 
acres. The necessary 80 million-acre adjustment would be about 75 to 
80 per cent from woodland, pasture, and other land, and 20 to 25 per cent 
from cropland. 

Review of the trends in special-use areas and population growth by 
regions indicates that the land required in these areas in the next 50 
years might vary greatly, depending upon the assumptions used as to 
public policies, projected population numbers, employment, and income. 
With the accelerating rates of growth in the Northeastern, Lake Shore, 
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and Pacific states, it is possible that these regions will lead all others in 
acreages of land required for urban, transportation, and related Purposes, 
Along with growth in urban centers will come demands for increases 
in recreational areas, such as public parks and private vacation facilities 
Because of the head start in park and wildlife areas set aside from the 
western public domain, the Mountain and Pacific regions may continue 
to rank high in terms of area and scenic values. In the Eastern, Lake, and 
Southern regions, additional recreational areas possibly can be set apart 
from national and state forests. Purchase of private land for necessary 
flood-control and water-supply purposes may add to recreational and wild- 
life areas. Private stream, lake, and seashore frontages will become more 
valuable. It would be farsighted for local and state governments to acquire 
first-class park and scenic lands in advance of the needs of the growing 
population and popular demand. Recent public surveys indicate that such 
investments are desirable but are lagging behind the need. 


Use of Water 


A review of human history shows that property in water antedated 
property in land. The first right was for drinking, and the next was for 
irrigation. Later, if the supply was sufficient, public baths and fountains 
were allowed. Waterways provided the first easy way of traveling long 
distances, and aquatic life provided prehistoric man with food. The 
settlement of North America progressed first along the waterways, and 
modern industrialization had its start from waterpower and water trans- 
portation. Control of various riparian rights early spelled the difference 
between success and failure of industrial enterprises. 

Localized problems of water control and management occurred all 
during colonial times. They grew and spread as population increased. 
Disasters such as floods were accepted as “Acts of God,” or solutions were 
resolved by local customs that developed under the riparian doctrine of 
use. 

The federal government reluctantly began to assume an important 
role in water programs in 1824 with an act to improve the navigation of 
the Ohio and Mississippi Rivers. One activity of the United States 
engineers during the mid-1800's, for example, was surveying and planning 
for navigation improvements and for such roads and canals as were of 
national importance. Serious floods on the Mississippi led to the creation 
of the Mississippi River Commission in 1879 to investigate navigation and 
related flood problems. It was not until 1928 that substantial amounts of 
federal funds were made available for construction of flood-control 
works. Up to that time, flood-control projects had been financed mainly 
from local and state sources. 
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Some of the land grants made to states from 1849 to 1851 were made 
specifically to support drainage of wet lands, Other legislation in the 
1870's initiated programs for buying or setting aside forest reserves for 

etuation of timber and for protection of watersheds. Still another 
regulatory function was applied in 1890 when Congress took jurisdiction 
over construction and maintenance of all obstructions upon the navigable 
streams. The Federal Power Commission was established to regulate 
power installations. 

A number of federal and state agencies concerned with control and use 
of water development were formed during the early 1900’s, Many of the 
economic and political theories of water management now in use had their 
origins during the heyday of the “Conservation Era.” The Reclamation 
Act of 1902 and its amendments placed the Bureau of Reclamation of 
the Department of the Interior in the business of supplying water for 
irrigation and development of hydroelectric power. This legislation also 
established the principle that prior claim to the power developed at public 
projects should be held by states, municipalities, cooperatives, and other 
nonprofit institutions. 

As the backlog of information about resource management and the 
demands for water use expanded, several new government agencies were 
organized. They were usually single-purpose oriented and subsequent 
legislation to expedite the principle of multipurpose development has been 
slow. Early federal emphasis was on transportation and trade. About 
1900, emphasis changed to protecting resources, then turned to develop- 
ment. We are now entering an era of more effective integrated manage- 
ment. The trends appear to be toward greater cooperation among federal 
and local interests, multipurpose developments, and consideration of 
basinwide, regionwide problems and their solutions. 


Statistics of Water Supply and Use 


The average annual precipitation in the United States is about 30 
inches. About 22 inches, or 70 per cent, of it may return to the atmosphere 
directly through evaporation and transpiration. The rest is available to 
streams and underground supplies. The Geological Survey has estimated 
that present fresh water demand on surface and groundwater supplies is 
about 4 per cent of the total annual precipitation, or 13 per cent of 
residual precipitation. Of this supply, 83 per cent comes from surface 
waters and 17 per cent from ground water. 

Unpublished data from the Department of Commerce shows that total 
water use in the United States has grown from 40 million gallons daily on 
the average in 1900 to 110 billion gallons in 1930, to 203 billion gallons 
in 1950, and to 262 billion gallons in 1955. The number of wells for all 
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purposes doubled between 1900 and 1955, and with the introduction of 
larger and more efficient pumps, the volume drawn per well increased 
many fold. In 1955, irrigation was the greatest user of well water with 46 
per cent. It was followed by steam electric power and industrial and mis. 
cellaneous, each with 23 per cent, public water supply with 6 per cent, 
and domestic wells with 2 per cent of the total supply. 

The Hoover commission estimated that during the 130 years from 1894 
through fiscal 1954, the federal government appropriated about $143 
billion for water resource projects. From this expenditure, we have 237 
improved harbors, 28,400 miles of inland waterways, more than 7 million 
acres of land irrigated by water from federal projects, and about 20 
million kilowatt capacity of electrical power, either installed or under con- 
struction. Also, we have improved greatly our protection against floods, 
No estimate was made of the huge outlays made by districts and muni- 
cipalities for similar purposes or of the funds and land grants provided for 
drainage projects. 

The Geological Survey estimated total water drawn from the ground, 
lakes, and streams in 1950 to be about 180 billion gallons daily. Cities and 
rural communities withdrew 17 billion gallons (10 per cent); 83 billion 
gallons (46 per cent) were taken by industry; and 80 billion gallons (44 per 
cent) were used for irrigation. More than one-sixth of all water used came 
from groundwater sources. In addition to these consumptive uses, around 
1,100 billion gallons daily pass through hydropower plants and are re- 
turned to streams. 

Harry E. Jordan, of the American Water Works Association, reported in 
Water, The Yearbook of Agriculture 1955, that the average daily use of 
water from public waterworks in the United States in1900 was less than 
95 gallons per person. Average use grew to 138 gallons per person in 
1950 and 143 in 1955. It is estimated that the per capita use was distrib- 
uted as follows: 50 gallons for residential uses, 50 for industrial uses, 10 
for public uses, and 20 for commercial and industrial uses, with losses 
through leaks, breaks, and so on accounting for 10 gallons. Use of water 
in municipalities is largely nonconsumptive: more than 90 per cent re- 
turns to the watercourses below cities. If we add the citizen's per capita 
share of total national use, including industrial and agricultural use, we 
get a figure of 1,200 gallons per person daily. 


Projected Use of Water 


In its report of December 1955, the President’s Advisory committee on 
Water Resources Policy forecast that the total demand for water in the 
United States would almost double by 1975. New uses, such as air condi- 
tioning, will increase consumption of water in homes and commercial 
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establishments to an estimated per capita consumption of 175 gallons per 
day from the public water supply. As new processes are developed, in- 
dustry will also use more water. Lastly, supplemental irrigation use in the 
normally humid eastern part of the country now amounts to more than 3 
million acres, a fivefold increase since 1940. 

At the same time, with major population shifts from rural to urban 
areas, with extraordinary industrial growth (a 700 per cent increase since 
1900), and with an increase in the volume, variety, and complexity of in- 
dustrial wastes, the problem of water pollution and treatment have be- 
come increasingly complicated. 


Recreational Use of Water and Land 


Time was when water and its associated physical resources, together 
with the scenery, the fresh air, and the zest they added to life were taken 
for granted. People lived closer to nature and absorbed benefits from that 
daily contact. 

Times have changed but basically we humans have not. Medical men, 
psychologists, penologists, and others who try to keep the human animal 
within the bounds of accepted behavior limits emphasize that we are not 
equipped for a steady diet of urbanism and industrialization. 

Recreation as far from the crowded hubbub as one can get is one of the 
medicines prescribed. It is composed of generous doses of rolling land, 
green grass, stately forests, sparkling water, wild birds and animals, 
peaceful solitude, and rest. 

The greatest need for water for recreation lies within easy commuting 
distance of population centers, In a recent survey of the Delaware River 
Basin area, the National Park Service placed this commuting distance as 
about 60 miles, or two hours of driving time, for day outings and 120 
miles, or three hours of driving time, for weekend outings. The same sur- 
vey showed significantly that the four activities most desired while on 
vacations are swimmming, going to the beach, fishing, and boating—all di- 
rectly related to water. 

Conclusions 


Our conclusions are obvious, We have used and still are using our land 
and water resources lavishly. It is clear that adjustments in types of use 
must come if our population and our industrial complex are to be sup- 
ported satisfactorily. 

Thus, over a long period, competition between agriculture and forestry, 
urban, industrial, and recreational development for the lands needed to 
supply the increasing demands for agricultural and forests products and 
for other goods and services may become keener. More group and indi- 
vidual consideration and action will be desirable to preserve the good 
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agricultural and forest land for production of needed commodities, At the 
same time, it will be necessary to provide and protect important recrea- 
tional and scenic areas and to reserve suitable sites for residential use, 

Important policy issues are involved in the growing needs for land and 
water, in the possible points of conflict, and in ways of meeting or avoid. 
ing them. First, there is need for private and public stocktaking of land and 
water resources and consideration of all reasonable requirements in plan- 
ning specific uses of land and water, especially those that involve consid. 
erable shifts in use of valuable agricultural, forest, recreational, residen- 
tial, and industrial areas. 

Society's lag in dealing more effectively with land and water use, waste 
and pollution has brought us to a point at which many areas of the Uni. 
ted States—both East and West—suffer water shortages. Industry, irriga- 
tion, increased domestic consumption, and pollution, together with 
drought, produced the shortages. The adequacy and efficiency of our 
water use systems will be one of the ultimate limiations upon our capaciy 
to increase production of farm and forest products and to grow industri- 
ally. 
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RECREATIONAL USES OF RURAL LANDS AND WATER 


C. W. LooMER 
University of Wisconsin 


HE MAIN PURPOSE of this paper is to focus attention on the 

economic characteristics of recreational land use that distinguish it 
from other kinds of land use. These characteristics help define the role of 
recreation in resource policy and underlie most of the problems associated 
with recreational uses of land and water. The same characteristics also 
present unusual and difficult problems for economic analysis, both at the 
conceptual level and in the everyday quest for meaningful data and 
practical methods of analysis. 

Recreation is a phase of human activity that is fundamentally difficult 
to define or measure. Inquiry into the ultimate objectives of leisure-time 
activity raises questions about what people really want out of life, 
as distinguished from what they do with the hours they devote to making 
a living. The output of recreation is not a tangible product that can be 
measured in bushels or board-feet, but instead reduces to satisfactions, 
well-being, and “re-creation” of body and spirit. The search for the basic 
values of recreation leads inevitably to a host of intangible social values 
and personal value judgments. Some of these are reflected—usually imper- 
fectly—in ordinary market operations. Some become evident only at a 
higher level of social accounting, such as in public financing of govern- 
mental programs. Many are excluded, almost by definition, from any kind 
of rational economic appraisal. 

Broadly speaking, the problems of recreational land use are essentially 
economic in that they involve the allocation of economic resources. How- 
ever, the purely economic aspects are thoroughly intermingled with other 
considerations, possibly to a greater extent than in any other field of study 
in which economists are involved. In many situations, market values are 
peripheral, and judgments based on purely economic criteria are useful 
only insofar as they can be integrated into a broad behavioral analysis. 

As if these complications were not enough, economic analysis of recrea- 
tion is greatly handicapped both by the lack of data and by the fact that 
economists generally have devoted little attention to recreation as a land 
use. These limitations are not unrelated, since at least part of the present 
lack of economic data must be attributed to our inability to specify the 
kinds of information that are needed. The existing economic literature 
raises many provocative questions.? Nevertheless, it is frankly exploratory 


“Marion Clawson, Statistics on Outdoor Recreation. Washington: Resources for the 
Future, Inc., 1958. See especially pp. 13-15. 

*See, for example, S. T. Dana, Problem Analysis: Research in Forest Recreation. 
Washington: Forest Service, USDA, April 1957. 
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and fragmentary, and there is yet no substantial body of sustained work to 
provide anything like a satisfactory economic method for this area of 
study. 

In view of these difficulties, it may be well to consider the need for— 
and the opportunities in—economic research dealing with recreational 
land use. First, there can be no question that recreational uses of land and 
water are rapidly becoming a dominant factor in resource use, particularly 
in rural areas. Some people believe that recreation is the one major rural 
land use that will almost certainly require expanded acreage as well as 
greatly increased inputs in the future. 

Second, recreational land uses have developed so far without a great 
deal of conscious social planning and direction, but, as the pressure on 
resources continues to mount, there is increasing need for a rational ap- 
praisal of recreational requirements and programs. The role of economic 
analysis in this area can hardly fail to become more important, provided 
that its assumptions, methods, and viewpoints are consistent with social 
behavior. 

Finally, it may be pointed out that difficulties of definition, economic 
measurement, and allocation of costs and benefits are typical of, but not 
unique to, recreational land uses. Similar questions also arise in connec- 
tion with multiple-use water development, highway programs, urbaniza- 
tion of the countryside, revision of water statutes, rural zoning and police 
power regulations, and rural development programs. In many respects, 
problems of recreational land use typify a whole order of resource issues 
characteristic of modern economic life. The difficulties of economic analy- 
sis in recreation therefore represent a challenge to economists, since the 
adaptability of economic techniques here is a measure of the role of 
economics in the process by which society budgets its resources. 


Demand and Supply Characteristics 


Expanding demand for recreational land, goods, and services is typical 
of modern life. Our growing population, rising income levels, increasing 
mobility, and the greater leisure coming from shorter work weeks and 
longer vacations are undoubtedly the major factors contributing to this 
demand. One is also tempted to discern what appears to be a change in 
consumer preferences—something on the order of a mass discovery of 
outdoor recreation as a desirable (and economically significant) aspect of 
living. All of these tendencies, however difficult to evaluate, operate in 
the same direction—that is, to increase the demand for recreational facili- 
ties. 

Recreational activity has been increasing very rapidly in recent years, 
continuing a long-time upward trend broken only during World War Il. 
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This trend seems unlikely to be reversed by anything short of a major 
change in our way of life. On the other hand, the amount of land de- 
voted primarily to recreation has increased much less rapidly, and in 
some areas not at all. Particularly since about 1940, the increase inf recre- 
ational activity has been accommodated largely through intensified use 
of the areas already available. 

The broad outlines of supply and demand in recreation are clear to the 
most casual observer. More and more people are crowding onto an al- 
ready over-burdened recreational resource base, and there is little pros- 
pect for diminishing pressure in the foreseeable future. 

It is characteristic of recreation, however, that there is little specific 
information about its needs and resources, particularly in the aggregate. 
So far, no great amount of public effort has been spent on research and 
data-collecting. As a consequence, it may not be far wrong to say that 
our present knowledge of recreation is as incomplete as our knowledge of 
agriculture would be if there were no USDA or state agricultural ex- 
periment stations. However, part of the uncertainty about supply and 
demand in recreation must be attributed to the nature of recreation as a 
land-using activity. 


Generalized Demand for Recreation 


The demand for recreational land derives from a wide range of land- 
using activities, including fishing, hunting, camping, boating, winter 
sports, and sight-seeing, as well as more passive forms of outdoor relaxa- 
tion. The land resources used in these activities may be classified 
variously by uses, ownership, managerial objectives, and location. That is, 
recreational lands may be classified into public and private categories. 
The public lands may be further classified as those managed primarily 
for recreation (federal and state parks, for instance), or those on which 
recreation is a phase of multiple-use (national forests). Private lands may 
be classified as commercial (resort properties, for instance) and non- 
commercial (such as summer homes). 

Although it is thus possible to distinguish between recreational uses 
and classify the land used for various recreational purposes, it does not 
seem possible to go far with a corresponding classification of demand. 
Characteristically, the demand for recreational outlets is generalized and 
includes many aspects of joint demand and substitutability. The element 
of substitution enters in whenever a family decides where and how it is 
going to spend its vacation. Joint demand is involved because one kind 
of recreational activity commonly seems to lead to others, The first 
tentative venture into family camping, for instance, seems typically to 
generate new interests in fishing, boating, and a wide range of related 
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outdoor activities. The people who become accustomed to weekend trips 
to nearby state parks are probably all the more likely to undertake longer 
trips to federal parks in other regions, and perhaps to make greater use 
of privately-owned facilities as well. 

The typical recreation-seeker is footloose and increasingly mobile, 
Resort operators commonly observe that tourists nowadays move around 
more than they used to, visit more places, and stay a shorter time in 
each place. It is significant that in the past decade, during which the 
annual sales of outboard boats have more than doubled, the sales of boat 
trailers have increased by about 38 times. The recreationist is able to g0 
great distances for some of his recreation, and in so doing he makes use of 
a variety of facilities during the season. 

These characteristics have important implications for estimating the 
demand for individual types of recreational facilities. One suspects that 
the demand for national park facilities is not separately distinguishable 
from the demand for recreational opportunities in the national forests, 
and that both are largely the same as the demand for state and local park 
facilities. In the last analysis, many and perhaps most of the components 
of demand tend to merge in a collective, unspecialized demand for a 
variety of recreational outlets, some private, some public, some distant, 
some close at hand. 


Non-Economic Characteristics of Demand 


From the economist’s viewpoint, the most notable characteristic of 
demand for recreation is that much of it seems to have no economic 
dimensions at all. A large part of the goods and services of outdoor recrea- 
tion are not priced on the market. Recreational users, of course, face 
up to economic realities when they rent a summer cottage or buy a lake- 
shore lot. For these aspects of recreation, demand may be expressed as a 
function of market price. But in many instances, users seem to “demand” 
goods and services without any expectation or intention of paying for 
them. 

It is oversimplification to conclude that the recreationist makes free 
use of public land but has to pay for the use of private land. In recrea- 
tional uses, property lines are blurred. Private land entered under the 
Wisconsin forest crop law is open to public hunting and fishing as a 
condition of the contract with the state. Privately-owned industrial forests 
are generally open to public use. Hunters and fishermen commonly enter 
any land not protected by “no trespassing” signs, and sometimes even 
when the signs are present. Both on public and on private lands, then, 
much of the demand for recreation is non-economic in the sense that 
users do not pay directly for the use of the land. 
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There are several consequences, one of which may be a persistent ten- 
dency to underrate the forces of demand. One has the impression that 
economical-rational observers are more often than not surprised at the 
effectiveness of demand, in the operational sense, demonstrated by fisher- 
men’s organizations when arrayed against such economic users as farmer- 
irrigators. It is probable also that the free-use traditions of recreation 
stand in the way of serious efforts to determine what the traffic will bear. 

Perhaps most important for economic analysis, however, is the obvious 
need for a frame of reference broad enough to encompass all elements 
of price. The free use of public recreational facilities is free only within 
the traditionally restricted definition of the market. Actually, recreational 
users pay in the form of hunting and fishing licenses, park-use permits, 
camping fees, and other direct charges. They pay more, indirectly, in the 
form of tax supports for the land, improvements, and services provided 
by government. Furthermore, one has only to estimate the investment in 
privately-owned camping equipment, boats, trailers, and automobiles 
seen in public campgrounds to appreciate that users pay for many of the 
capital inputs needed to produce benefits from recreational land uses. 

These are considerations that add economic substance to the demand 
for recreation. This is not to imply that all the costs and benefits in 
recreation can be identified, measured, and allocated in economic terms 
if only the analyst looks long enough in the right places. It should sug- 
gest, however, that the true economic dimensions of demand for recrea- 
tion can be seen better from a viewpoint that includes at least those 
aspects of marketing expressed in taxation, governmental budgets, and 
public services. 


Supply in Relation to Physical Types of Land 


Recreational land cannot be clearly identified by physical character- 
istics alone. Viewing outdoor recreation in the various forms it takes in 
different seasons and throughout the country, one may conclude that 
nearly all kinds of land have at least potential value in recreation. For 
specific uses, there are meaningful classifications by physical types.* In 
general, however, recreational lands are distinguished primarily by their 
use rather than by inherent physical qualities. This is a fact that is par- 
ticularly significant in appraising the potential supply of recreational 
lands. Some areas, obviously, are distinguished by scenery or natural 
phenomena that give them special value in recreation and perhaps also 
make them less adaptable to other uses. However, most of the land with 
these unique qualifications—typified by the areas judged suitable for 


*For example, see C. R. Humphreys, et al, Shoreline Classification of Berrien 
County, Michigan, East Lansing: Michigan State University, 1958. 
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national park status—have already gone into recreational uses, It seem, 
inevitable that future additions to the supply of recreational land my 
come from less distinctive physical types for which other land uses are 
more strongly competitive. 


Multiple Uses of Recreational Lands 


Another—and perhaps the most important—characteristic of supply is 
the fact that most of the land used for recreation is also used for other 
purposes. On the public lands, recreation is usually carried on as a phase 
of multiple-use. Various estimates suggest that only a fifth or a sixth of 
the federal and state land used or available for recreation can be classed 
as primarily or exclusively devoted to recreational uses.‘ For the re. 
mainder, constituting the bulk of public lands, recreation is a joint use 
carried on more or less simultaneously with other uses such as forestry, 
watershed protection, and grazing. It is largely because of this multiple- 
use characteristic that we have no meaningful estimates of the total area 
of land now used for recreational activities. 

Recreational uses of privately-owned land do not involve multiple use, 
at least not in the same way that the term applies to public lands. In 
another sense, however, a summer home represents a form of joint use, 
since it is both a recreational use and a residential use. The difficulty of 
making a categorical distinction between summer homes and other rural 
nonfarm residences illustrates the difficulty of setting precise limits for 
the term “recreation.”® 

It is one of the virtues of recreation as a land use that it does not 
demand exclusive possession of the land it uses. Recreation is almost 
ideally suited to the multiple-use concept of resource management. 
Within limits, it is possible to hunt in the grain fields, camp in the for- 
ests, and fish in the streams without interfering unduly with other uses to 
which those resources might be put. It would seem that wider application 
of the multiple-use principle holds real promise as a means of expanding 
recreational outlets without altogether displacing other land uses. 

At the same time, this characteristic of recreation brings into sharp 
focus a basic difference between public and private ownership as alterna- 
tive means of providing recreational opportunities. Under public land 
management, it is possible to accommodate joint uses that have quite 
different economic characteristics—for instance, forestry as a goods- 


*H. H. Wooten, Major Uses of Land in the United States, USDA, 1958, p. 58; 
Clawson, op. cit., p. 3. 
*In a recent Wisconsin study, recreational sites were defined as those “. . . within 
100 yards of the Wolf River or a lake.” 
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roducing economic enterprise, and recreation as a non-economic serv- 
ice for an unidentified segment of the general public. There is serious 
question whether multiple-use is a workable concept of management 
under private land ownership with its emphasis on exclusive possession 
and management of resources in the personal interests of the landowner. 


Conflicts and Problems 


It is one of the paradoxes of recreation that as increasing numbers of 
people grow to appreciate nature and seek enjoyment in the outdoors, 
they tend to destroy the values they came to find. Recreational uses of 
land are essentially extensive uses. For many people, the idea] man-land 
ratio in outdoor recreation is represented by the wilderness areas. Yet, 
an increasing intensity of recreational land uses is unavoidable if recrea- 
tional opportunities are to be made available to a growing population of 
users, 

At the worst, greatly intensified use of recreational facilities may re- 
duce the aggregate social benefits by subdividing them entirely away 
among a multitude of users. At the best, intensified use must inevitably 
bring about a qualitative change in recreational services. Old-timers fre- 
quently deplore “put-and-take” trout fishing and the overly-civilized trap- 
pings of fully-developed camp-grounds. The inescapable fact is that there 
are not enough natural trout waters and native trout to support present 
fishing pressures. In a 50-unit campground, hot-and-cold running water, 
flush toilets, and printed lists of camp regulations are not so much matters 
of preference as of necessity. 

The increasing pressure on resources, however, is revealed more in con- 
flicts between different recreational uses than in conflicts between recrea- 
tion and agriculture, forestry, and industry. With the exception of dis- 
putes over water, our studies in Wisconsin have revealed no significant 
land use competition between agriculture and recreation, and, in fact, 
little direct economic relationship between the two industries. We have 
found no instances where land with appreciable recreational value is 
being used for farming, As far as we know, local markets for farm com- 
modities are not noticeably affected by the recreational trade, and 
there do not seem to be many farm people who find part-time or seasonal 
employment in recreation. 

The relations between recreation and forestry are more direct, but are 
generally complementary rather than competitive. Recreation and timber 
production are joint products of the forest environment. Most foresters 
seem prompt to recognize the recreational values of forests, and most 
forest land is open to recreational uses in one form or another. In gen- 
eral, forestry programs are considered beneficial to recreational interests, 
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if only because they help to create the kind of physical environment ip 
which recreation flourishes.® 

Within recreation, however, there is great variety of competition and 
conflict between users and uses. These problems, in varying degrees, in. 
volve conflicts of interest between different levels of government, be. 
tween local residents and users from other areas, between property 
owners and users who are not on the tax roll, between commercial and 
non-commercial interests, and between public and private viewpoints, A 
few illustrations may suggest the scope and variety of these problems, 

In the lake country, sites with the physical characteristics suited fo; 
resort development are usually sites that are also suited for organization 
camps, private summer homes, and public campgrounds, Summer home 
residents, for the most part, dislike the traffic and commotion associated 
with the tourist trade. Resort operators sometimes complain that their 
guests are disturbed by the early-morning bugle calls and youthful noises 
coming from nearby summer camps. Property owners generally seem 
mildly hostile to public campgrounds, possibly because these are not tax- 
paying ownerships and possibly because family campers seem to repre- 
sent a diversion of potential trade for commercial recreation. Campers 
themselves frequently resent the fact that prime recreational lands are 
tied up by private ownership and inaccessible to the general public. 

Many of the conflicts in recreation arise not over land uses but over 
water. While these problems are most characteristic of the lake country, 
it seems probable that they may become commonplace as a result of 
widespread development of recreational uses in reservoir projects. In 
Wisconsin, the liveliest current issues in outdoor recreation concem 
lake access and boat licensing. The lakes of the state are public waters, 
yet on some 1700 lakes the shoreline is entirely in private ownership and 
the public is effectively denied use of the water. The public clamor for 
opening the private lakes comes from the growing popularity of water 
sports and the increasing number of water users who range over wide 
areas in search of recreational outlets. The opposition comes primarily 
from local property owners who point out, with some justification, that 
heavy use, particularly of smaller lakes, tends to destroy the values for 
which lake properties have been bought and developed, and on which 
property taxes are based. 

A state agency was recently authorized to acquire land for lake access, 
but county boards have had this power for more than 20 years. Their 


* Perhaps this happy relationship ought to receive more consideration in economic 
studies of forestry per se. In areas where there are few opportunities for forest recrea- 
tion, much of the forest land is in small private holdings and farm woodlots. Yet itis 
in these aspects of forestry that economists seem particularly intent on appraising 
forestry solely in terms of the market value of the timber produced. 
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notable reluctance to act probably reflects the basic conflict of interests 
between local people and outsiders. Local interests have recently become 
involved in a different way. A sportsman’s association acquired lake 
property near Milwaukee for use as a parking lot and boat launching 
site for its members and the general public. During the past month, a 
court has held that this use violates a local zoning ordinance that re- 
stricts the lake shore to residential uses. The lake access issue thus in- 
volves the well-established right of local units to adopt and enforce land 
use regulations, 

Lake access is closely related to the issues involved in boat licensing and 
regulation, A growing number of municipalities in Wisconsin are now 
imposing annual license fees ranging up to $20 as a charge for the use of 
waters within their jurisdictions. The state has recently instituted pro- 
ceedings to test these local ordinances on the grounds that they limit the 
free navigability of public waters guaranteed by the constitution. On 
the other hand, licensing and regulation go hand in hand, and the policing 
of the lakes is apparently considered to be a local responsibility. There 
is no doubt about the increasing need for regulation and policing of 
lake uses. Interviews with lake-shore residents and resort operators 
indicate that the most commonly-recognized “land” use problem is the 
threat to fishing, swimming, and shore installations posed by fast, high- 
powered boats. A growing number of rural towns are adopting ordinances 
prohibiting the use of large outboard motors on certain lakes or restrict- 
ing them to midday hours. It was recently reported that a local court has 
now held such a regulation to be an unreasonable restriction on the rights 
of water skiers and other lake users. At this stage, it seems inevitable that 
legislation action will be necessary before these conflicts can be resolved. 

Another kind of land use problems results from haphazard and uncon- 
trolled recreational development. With the possible exception of residen- 
tial uses, there is no other kind of land use in which preservation of the 
landscape is more vital. Yet it is painfully apparent that some of our most 
attractive natural resources are being destroyed by crowded and un- 
planned development. Worse, some recreational areas are becoming rural 
slums that are actually unsafe as well as unsightly and unpleasant places 
to live. Furthermore, the common pattern of development too often limits 
recreational uses to a narrow strip of riparian sites, cutting off the land 
lying back from the water and leaving no room for expansion of recrea- 
tional uses after the lake shore has been taken up. 

These problems are in large part the product of faulty layout design. 
They can be avoided by providing lots sufficiently large to accommodate 
sewage absorption systems and protect water supplies. Set-back lines 
might be used to keep buildings from clustering on the water’s edge where 
they crowd together and destroy the natural beauty of the shore line. By 
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reserving part of the shore for public use and providing access lanes at 
intervals, recreational values would attach to nonriparian lands that are 
otherwise almost useless for recreation. 

In cities, it has been found that the prevention and cure of undesirable 
land uses require aggresive public action, typified by subdivision contro] 
use regulations, and, sometimes, slum clearance and redevelopment, In 
rural recreational areas, the density of use is beginning to approximate 
urban conditions, and similar remedies may be equally appropriate, §o 
far, with minor exceptions, private recreational development is largely un- 
planned and uncontrolled, at least from the public viewpoint. It must be 
admitted that the resulting land use problems have not yet created any 
noticeable agitation or demand for action, but it seems likely that the 
time is not far off when these emerging difficulties will be recognized, 


Research Proposals 


As a field for economic research, recreation is virgin territory. Almost 
any line of research is still exploratory; almost any new project proposal 
offers the promise not only of yielding new and needed information but 
also of opening up avenues for further study. The following suggestions 
are offered, therefore, merely to illustrate rather than to exhaust the 
numerous possibilities for additional research in recreation. 

The literature gives strong evidence of basic needs for (1) more and 
better statistical data suited to economic analysis, and (2) methods of 
economic analysis better suited for appraising recreational needs and 
resources.’ There is particular need for data and methods adapted to meas- 
urement of recreational factors at the regional and national levels. One 
area for study, therefore, is the research needed to develop aggregative 
measures of recreational demand and supply, intensity of use, inputs and 
output—all in terms permitting valid comparisons between recreation and 
alternative uses of resources. 

Another area of needed research might be described as studies of the 
scope and characteristics of the commercial recreational industry. The 
commercial recreation industry ranks third in importance in a number of 
states, and is of first importance in many localities, yet there are practi- 
cally no comprehensive data on the number and kinds of development, 
size of operations, numbers employed, wages, income, property values, 
and taxes paid. It might be pointed out that commercial recreation is the 
phase of recreational activity that most nearly conforms to the theoretical 
model for economic enterprise. Research in this area would therefore be 
concerned more with data-collection and analysis than with the develop- 
ment of new methods and measures. 


" Suggestions for research in these areas are given by Dana and Clawson in the 
publications cited. 
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Another promising area for additional research might be a study or a 
series of case studies to measure the economic impact of recreational de- 
velopment, perhaps regionally, but certainly at the local level. At present, 
we simply do not know what recreational development means to the com- 
munity. Such an analysis would involve studying resorts, boat liveries, and 
similar recreational businesses, and also such Main-Street enterprises as 
drug stores and filling stations that draw only part of their trade from rec- 
reation, Consideration would also be given to summer home residents and 
their place in the local economy, and some way would have to be found 
to measure the economic effects of public recreational development, such 
as parks and campgrounds. Measurement of economic relationships would 
require consideration of trade, employment, and taxes, and possibly also 
the kinds and costs of governmental services that can be linked with rec- 
reational development. Obviously, such a study, even at a local level, 
might easily become quite involved, yet a thoroughgoing appraisal of 
these complex relationships would help to give substance to the little- 
known role of recreation as a factor in area development. 

Some of the most challenging research opportunities in recreation in- 
volve the economist in his capacity as a political economist or team-mem- 
ber working to devise public and private measures for improving land 
uses. For instance, some kinds of recreation are obviously best provided 
through public land ownership, and there seems little doubt that this area 
of public action must expand in the future. There is great need, however, 
for studies that will help to answer the specific questions of what, where, 
and how much public ownership will be needed in the years to come, 
giving due consideration to the roles of government and private enter- 
prise. The urgency for considered judgments on these matters lies not 
only in the pressure of immediate needs but also in the necessity for 
taking prompt action if future needs are to be met with a minimum of 
cost and disturbance, Important areas of recreational lands are now be- 
ing created in reservoir projects, for instance. The dedication of such 
lands to public and private uses should be based on a thoughtful appraisal 
of future requirements and opportunities. 

The possibilities of using economic incentives to expand public recrea- 
tional uses of privately-owned land are worthy of serious study. At pres- 
ent, the private owner has more to lose than gain by allowing the public 
to hunt, fish, picnic, and camp on his lands, yet a relatively modest pay- 
ment or tax concession might make the difference. Considering the great 
social interest in recreation, it would seem entirely appropriate to under- 
take a fairly elaborate program of incentive payments to landowners. 
These might compensate the owner not only for opening his land to pub- 
lic use but also for carrying out “approved recreational practices,” such 
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as stream-bank improvements, providing wildlife habitat, and perhaps 
constructing picnic tables and camping facilities. 

Through inducements of this sort, it might be possible to promote pub. 
lic recreation as a secondary use of privately-owned lands in somewhat the 
same fashion that recreation is provided under multiple-use management 
of public lands. The usefulness of such a program would be especially 
great in areas where there are now only limited public land opportunities, 

A much greater degree of public regulation of private recreational uses 
of land and water seems inevitable. Research that contributes to the bette; 
design of police-power measures deserves high priority. It is possible, 
however, that the land-use problems that might be attacked through zon. 
ing, subdivision controls, and public health regulation might also be han. 
dled by public leadership in fact-finding and education. It is suggested, 
therefore, that studies might well be directed at finding ways to help pri- 
vate owners make better use of their resources, in their own as well as the 
public interest. 

For instance, there is no doubt that many private recreational develop- 
ments are poorly designed, and that initial mistakes in planning adversely 
affect subsequent uses and values. It is equally apparent that public agen- 
cies do little to help the private subdividers and surveyors who make the 
crucial on-the-ground decisions when land is platted. One type of needed 
study, therefore, might undertake to develop standards of good recrea- 
tional design and make them available in handbooks for recreational land 
planning. While the Forest Service and doubtless other agencies as well 
have already worked out land use and architectural designs suited for 
summer home and resort development, this kind of information is not now 
generally available. 

Another phase of study would aim at developing methods for getting 
good standards adopted. Here the experiences of city planning should 
provide valuable insight. It might be, for instance, that a public recrea- 
tional planning agency should be created to provide technical assistance 
for private developments. The agency would help private subdividers not 
only as a technical consultant but also by assuring that the plats meet the 
standards required for approval. At the same time, the agency would 
safeguard public interests by seeing that proposed subdivisions include 
adequate dedication of land for public uses as well as meeting the re- 
quirements for sanitation, drainage, and fire protection. The agency might 
perform a still more important function by providing an organization for 
coordinating subdivision regulation with zoning, building codes, board of 
health regulations, and other directional measures. 
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MINIMIZING ADVERSE EFFECTS OF MAJOR 
SHIFTS IN LAND USE* 


RALEIGH BARLOWE 
Michigan State University 


HIFTS in land use are not a new thing in our society. The shifting of 

land areas from one use to another is a perfectly natural phenome- 
non in a dynamic economy—particularly so in an economy characterized 
by a growing population, expanding demands for land products, high per 
capita incomes, and considerable free agency in operator decisions re- 
arding the ownership and use of land resources. 

But while the shifting of land use that has taken place in recent years 
is by no means unusual or unexpected, it does appear that we are more 
conscious now than ever before of the adverse effects often associated with 
these shifts. This concern stems from a number of factors. We have taken 
up practically all of our promising agricultural land; increasing numbers 
of new persons are being born who must be fed and clothed in the years 
ahead; and we are permitting the diversion of thousands of acres of pro- 
ductive farm land to nonfood-producing uses. Our concern in this area 
has also been sparked by a growing social consciousness of a need for 
measures that will promote the orderly development of our land resource 
base and at the same time minimize potential conflicts over land use. 

This paper is concerned primarily with means for minimizing the ad- 
verse effects associated with major shifts in land use. From an organiza- 
tion standpoint, it is divided into four parts. Brief consideration is first 
given to the concept of succession in land use. Attention is then focused on 
what we mean when we speak of “adverse effects of shifting.” An attempt 
is made in the third section to itemize the principal means we have for 
minimizing these adverse effects. And final emphasis is given to the de- 
velopment of effective programs for this purpose. 


Succession in Land Use 


It is a well-recognized fact that land resources tend to move to those 
owners who bid the most for their control and to those uses that offer the 
highest return for their utilization. This succession process is sometimes 
stalled by institutional barriers, personal inertia, or the contrary goals of 
individual property owners. In general, however, whenever a site ripens 
for some higher economic use and effective demand favors its use for this 
purpose, the area in question tends to shift to its new highest and best 
use, 


The rate at which land uses succeed each other is normally governed by 


* Journal article 2304 of the Michigan Agricultural Experiment Station. 
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1340 RALEIGH BARLOWE 
the bidding and counterbidding that goes on in the marketplace. Land 
ripens io higher uses when operators see an opportunity to use them for 
more remunerative purposes and show both willingness and ability to bid 
their market values up to the levels at which shifts in ownership and use 
take place. 

Evidences of succession in land use are found all about us. The sites of 
most of our cities were covered with forests or prairie grass a scant two 
centuries ago. With the arrival of the white man, they ripened into farm 
sites and later into the changing residential, commercial and industrial 
sites of our present cities. 

This same succession process is still at work. Thousands of acres of 
farm land—including some of our most productive farming areas, in some 
instances—are moving into rural residences, under-utilized part-time 
farms, golf courses, new subdivisions, suburban shopping centers and in- 
dustrial sites, highway rights-of-way, reservoir flowage areas, and other 
nonfarm uses. At the same time, substantial acreages of forest, range, and 
desert land are shifting into cropland use. With each of these examples, 
land shifts because the owner or some other operator sees an opportunity 
to put it to a more productive or more remunerative use. It shifts because 
the owner is offered a price or envisages a rate of return or a level of 
satisfaction somewhat in excess of that warranted by its present use. 

Most of our succession in land use is price oriented and reflects the 
operations of the market. But other factors also influence the succession 
process. Operator decisions are often affected by nonmonetary considera- 
tions of a personal or private nature. They are frequently governed by 
public policies and programs that substitute social priorities for private 
priorities in land resource development. 

Group action involving exercise of the power of the state provides the 
most potent means society can use to attain its over-all objectives in land 
resource use. The need for this type of action is most keenly felt in those 
areas where the maximization of a private operator's interests has ad- 
verse effects on the interests of his neighbors, his community, of the 
nation-at-large. Some public or social direction of the land use succession 
process is frequently needed on these occasions to protect the economic 
and extramarket interests of average citizens and to maximize the total 
social returns from our use of land resources. 


Adverse Effects of Shifting 


Most succession in land use may be characterized as desirable. Some 
undesirable effects, however, are associated with almost every type of 
land resource development. The extent of these adverse effects naturally 
varies a great deal with different projects. 
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The question of what constitutes an undesirable or adverse effect needs 
darification. Adverse effects are hard to identify because what appears 
desirable to one person or one group may seem quite undesirable to oth- 
ers. A subdivider may feel that he is doing society a good turn when he 
buys a 100-acre truck farm and converts it into an attractive subdivision 
with 300 building lots. Others may regard this same development as un- 
desirable because it takes fertile farm land out of agricultural use. A 
property owner interested in the future use of his entire property may 
dispute the desirability of a highway project which requires part of his 
land and which may split his property into two or more segments. The 
Army Corps of Engineers may argue with the support of downstream resi- 
dents that it is essential that the bottomlands of a certain valley be used 
as the flowage area of a proposed flood control project. The farmers to be 
displaced by the project and numerous citizens-at-large, on the other 
hand, may regard the project as a wasteful use of productive farm land or 
as just another example of government boondoggling. 

In still other examples, a group of sportsmen may oppose the location 
of an industrial plant along a stream because of the adverse effects the in- 
dustry’s waste disposal program may have on fish life in the stream. Con- 
servation groups may oppose the construction of a large multipurpose 
dam because it will flood the fossilized footprints of some long-forgotten 
dinosaur. An urban home owner may deplore the redevelopment of a 
neighboring lot as a site for a gas station because it reduces the value of 
his property for residential purposes or because it foreshadows the future 
shifts of his own property to some commercial use; or a householder may 
disapprove the building of a house on a vacant lot that his children have 
used for a playground. 

As these examples suggest, the question of what is and what is not an 
adverse effect really depends upon one’s point of view. Almost every proj- 
ect involves adverse effects of some type for someone. These adverse ef- 
fects are apt to occur just as much in projects engineered by public ac- 
tions as in those prompted by private marketplace calculations. Some ad- 
verse effects are minor and purely personal in nature, while others have 
broad social implications. Some involve capital outlay, time, and super- 
sessions costs while others may involve considerable social and economic 
waste, 

From a practical standpoint, it should be obvious that we cannot hope 
to eliminate or minimize all the effects individuals may regard as adverse. 
Our concern here is mostly with the effect that shifts in land use have 
upon social welfare. It is recognized that individuals often object to public 
programs on the ground that they narrow their personal opportunities to 
exploit the interests of others or that they deprive them of opportunities 
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1342 RALEIGH BARLOWE 
to maximize their personal interests. We are not concerned with these 
objections. 

Our concern over the adverse effects of major shifts in land use has no 
rigid boundaries. In general, however, we are concerned mostly with 
those effects that give individuals a reasonable legal claim for just com. 
pensation for the loss of property rights. And we are also concerned with 
the effects of any development that leads to a significant shifting of costs 
to other groups or to society at large. 


Means for Minimizing Adverse Effects 


Two major types of social action may be used to minimize these ad- 
verse effects. The first of these involves a variety of informal controls such 
as our use of custom, group mores, education, and public opinion to se- 
cure particular land use objectives. The second involves the more formal 
exercise of the public police, taxation, eminent domain, spending, and 
proprietary powers. 

Human behavior is always conditioned by the culture and environment 
in which it takes place. Man is born into the stream of society. From the 
moment of his birth he shares in a social heritage—a system of rules, in- 
stitutions, and social organization—that tends to condition and control his 
attitudes and reactions throughout his lifetime. Each of us is motivated 
and often checked in our land use decisions by what has been accepted as 
reasonable behavior in the past and by what we think will be considered 
acceptable in the future. Custom and tradition have played important roles 
in shaping individual land use decisions in the past. In some areas they 
have contributed to a reluctance of operators to shift to new uses or to im- 
proved ways of doing things. Along the frontier, they have often favored 
the widescale acceptance of exploitive practices in resource use. 

Educational programs that lead to new attitudes of mind, such as a 
readiness to accept new technological developments or a willingness to 
carry on resource conservation practices, provide an extremely important 
means for minimizing some of our long-run problems in land use. Informa- 
tion programs that help shape public opinion also play important roles in 
this respect. 

Informal measures of this order should be used in most if not all 
programs for the social direction of land use. They are important because 
the success of these programs usually calls for popular understanding and 
appreciation of the need for measures to promote orderly land use and to 
minimize economic waste. Education and an enlightened public opinion 
are also needed to induce private property owners to voluntarily direct 
their activities in directions that will optimize social welfare. 

Directional measures of a more formal and more forceful type are fre- 
quently needed to insure the attainment of social objectives. Thus our 
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governments often find it desirable to exercise their police, taxation, emi- 
nent domain, spending, and proprietary powers either separately or in 
various combinations as a means of securing particular land use goals. A 
few comments are in order concerning the nature of each of these powers. 

The police power involves the sovereign power of governments to act 
for the protection and furtherance of the health, safety, and welfare of 
their citizens. Its history throughout the past century has been that of an 
evolving, expanding power that can be adapted to the needs of emerging 
situations. The exercise of this power is limited by the judicial concept of 
reasonableness and by the constitutional requirements that no person be 
deprived of life, liberty or property without due process of law and that 
all persons enjoy equal protection of the laws. 

Even with these checks, the police power has evolved as an increasingly 
important means for regulating land use. It has long been used as a basis 
for providing police and fire protection for individuals and their proper- 
ties. It is used to control contract rental rates, to prescribe building codes, 
to authorize the use of zoning ordinances and subdivision restrictions, to 
permit the use of soil conservation and weed control regulations, to control 
air and water pollution, to establish forest cutting regulations, to set up 
marketing quotas and crop acreage controls, and for many other similar 
uses. 

The power of taxation represents a time-honored power which all gov- 
ements use to collect revenues and which some use from time to time as 
a means for directing land use, Chief Justice Marshall once described the 
power to tax as “the power to destroy.” But our courts have also charac- 
terized it as “the power to keep alive.” 

Our use of the taxing power as a directional measure is hampered some- 
what by (1) the judicial rules that taxes must be levied for public purposes 
and that they be levied in an equitable and reasonable manner, and (2) 
the “uniformity” and “equality” clauses included in several state constitu- 
tions. Even with these limitations, however, it should be noted that taxa- 
tion policies can be used to promote particular conservation practices as 
when special forest crop taxation measures are used to encourage private 
long-term forestry. Taxes can be used to favor particular tenure groups or 
to foster the breaking up of the estates held by certain groups. They can 
be used to encourage the shifting of land resources to more intensive and 
more productive uses. Furthermore, their impact on the cost structure of 
various enterprises may either favor or discourage the shifting of enter- 
prises to new locations and the shifting of land areas to new uses. 

Eminent domain involves “the power of the sovereign to take property 


“McCulloch v. Maryland, 4 Wheaton 316 (1819). 
* Nicol v. Ames, 173 U.S. 509 (1899). 
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for public use without the owner’s consent.”* This power has its origins in 
the age-old power of governments and rulers to take private property for 
their own use. As accepted in the United States and Canada, however 
this power is subject to three important restrictions: (1) the taking power 
is vested in our federal and state or provincial legislatures but can be dele. 
gated to government agencies and to public and private corporations, (2) 
it can be used only for public purposes, and (3) any taking of property 
must be accompanied by the payment of just compensation. 

Use of the eminent domain power to minimize adverse effect of major 
shifts in land use has been limited. Its use to make private lands availa. 
ble for public developments often makes it a leading factor in the shifting 
process. In this sense, improvements in the condemnation procedures 
used in the United States and in the expropriation procedures accepted 
in Canda may well be needed if we are to minimize some adverse effects 
of shifting. A major use could be made of this power through its joint 
use with the spending and proprietary powers to transfer the develop. 
ment rights of certain open space areas to public ownership for future 
administration in the public interest. 

The spending power represents another important power governments 
can use to direct private and public resource use. This power does not 
involve a formal control over property rights in land, But it deserves men- 
tion along with the police, taxation, and eminent domain powers because 
of the dominant role it has come to play in public resource development 
policy. 

Public funds are frequently used in the public acquisition of private 
properties for forest, recreational, military, and other purposes. Public 
funds have been widely used in recent decades to promote a variety of 
reclamation, flood control, navigation improvement, power, and other pub- 
lic works programs. They have also been used to finance public credit 
programs and to subsidize the acceptance of conservation practices on 
private lands. A major use of the spending power to promote resource de- 
velopments and to alleviate many of the problems caused by new develop- 
ments has come with our use of public grants-in-aid. This cost-sharing ap. 
proach is now being used to a considerable extent with our expanded 
highway construction and small watershed programs and with our pub- 
lic housing, urban renewal, and metropolitan planning programs. 

The proprietary or public ownership power represents a fifth important 
power that society can use in its direction of land use. Governments have 
long since found that they can exercise far more control over the uses made 
of land resources when they own these resources or certain strategic rights 


* Julius L. Sackman and Russell D. Van Brunt, Nichols: The Law of Eminent Do- 
main, vol. 1, p. 2. New York: Matthew Bender, 1950 (8rd edition). 
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in them than when these resources are held in private ownership. We 
have recognized this principle in our acquisition of sites for public build- 
ings, parks, forest and military areas and in our acquisition of either the 
land or rights-of-way for public roads. The proprietary power is also used 
in our urban redevelopment programs to acquire and clear sites which 
can then be leased or sold with deed restrictions to private developers. 

Our past use of the public ownership power has probably helped mini- 
mize some adverse effects that might otherwise have come with shifts in 
land use. But it has also prompted shifts which have had adverse effects 
on some groups. On the whole, we have made only limited use of this 
power as a means of minimizing adverse effects. Several European cities 
have gone far beyond us in this respect in their acquisition of extensive 
areas in their environs which they can then develop according to plan as 
the need arises. The British Town and Country Planning act of 1947 ac- 
complished much the same result when it took action which essentially 
amounted to a nationalization of the future development rights of the 
land in and around cities.* There has been little sentiment as yet for either 
of these courses of action on this side of the Atlantic, As time goes on, 
however, we may well witness a considerable use of the proprietary power 
as a means of directing the future use of our land resources. 


Development of Effective Programs 


Much can be said about the many different ways in which these formal 
and informal controls can be used to help minimize the undesired effects 
of changes in land use. Police power measures calling for minimum per- 
formance standards could be used to minimize the adverse after-effects of 
strip mining operations. Performance standards of a comparable nature are 
used in the forest cutting laws of several states. Similar approaches have 
been used to set up open country zoning ordinances that earmark certain 
areas for permanent forest or recreational uses, to limit the number of 
cattle that can graze the open range, or to prescribe “sod land” or “blow 
land” ordinances for use in soil conservation districts. 

Special tax programs could be developed to discourage undesired shifts 
in land use. Action could be taken to reappraise our prevailing concepts 
as to what constitutes “fair compensation” for property taken by eminent 
domain and to provide for more emphasis on the economic justification 
of those projects that involve the taking of private lands for public use. 


‘This act vested the development rights in land in the government. Arrangements 
were made for sale of the privilege of developing particular sites at a price equal to 
the difference between the current value of the site and its expected value in its 
new use. This arrangement was eliminated in the Town and Country Planning acts 
of 1952 and 1954. Cf. Peter Self, Cities in Flood, London: Faber and Faber, Ltd., 
1957, pp. 150-159. 
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Emphasis should also be given to setting up comprehensive resource plan- 
ning programs that can guide our choices in the location of new highways, 
reservoirs, military installations, and other similar developments, 

One of our major problem areas in the development of effective pro- 
grams for minimizing the adverse effects of shifts in land use concerns the 
problem of rural-urban shifts. Considerable attention has been focused in 
recent years on the extensive areas that have shifted from rural to urban 
and suburban uses. Precise data are not available concerning the exact 
extent of this shift, but it is estimated that upwards of a half million acres 
a year have moved into urban and suburban uses since the end of World 
War II. This constitutes a major shift in land use—and all the more so 
when one remembers that much of the affected area has high value for 
agricultural as well as nonfarm uses. 

In many respects, it is regrettable that some of this land has not been 
retained in agricultural and other open space uses. It is also understanda- 
ble that many people have been carried away with arguments concerning 
the dire effects of this diminution of our supply of cropland. On the 
whole, however, there has been too much exaggeration of the evils of 
shifting, and particularly of the effects of this shifting process on future 
food supplies. Agricultural surpluses are an old problem in the United 
States and Canada and, barring some catastrophe, will probably continue 
as a problem for many decades to come. A shortage of land for food pro- 
duction purposes may become a problem in the centuries ahead but this 
problem is not likely to raise its ugly head during the next few decades. 

Our capacity to produce food is so great relative to the small proportion 
of our total land area used for residential and urban uses that we could 
easily double or treble our urban areas without complicating our over-all 
food supply problem. Furthermore, most of the rural areas shifting into 
subdivisions and other urbanized uses are shifting to higher valued uses 
and to uses capable of producing more in the way of satisfactions and so- 
cial utilities than they could produce in agriculture. Also, if the need 
should arise, much of the land now planted to grass in residential sub- 
divisions could be converted to intensively cultivated gardens which would 
probably produce more food than if they remained in farms. 

A realistic appraisal of the situation as we now understand it indicates 
that the Neo-Malthusian worry about land shifting into home sites can- 
not be defended on either economic or social grounds. Our concern with 
this problem should be more that of securing orderly land use and of 
minimizing waste, than that of saving land for permanent agricultural 
use. This does not mean that efforts should not be made to save good 
farm land for future agricultural use. Some saving of this type is desirable 
around many of our cities in the interests of good resource management. 
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Attempts should be made to preserve greenbelts and open space areas 
amid the outward sprawl of our cities. Good reasons may be advanced 
for saving prime agricultural areas in California, in the irrigated areas of 
the West, and in some eastern communities where the suburbanization 
movement can be directed to alternative sites that have low values for 
nonurban use. But even in these instances, it is hard to justify the saving 
process on a “threat of famine” basis. 

The major land use problem around our cities now is that of promoting 
an orderly and efficient pattern of development. Present trends indicate 
a continued increase in population in the United States and Canada, 
more than three-fourths of which will probably end up in our metropoli- 
tan communities. Our large cities will experience considerable popula- 
tion growth within their corporate boundaries, but a major portion of 
this expected growth will probably be housed in the suburban commu- 
nities that ring our metropolitan centers. 

This suburbanization movement will favor the continued outward 
sprawl of our cities and the continued shifting of rural areas to urban 
uses. Transportation improvements—primarily the building of controlled 
access highways—and the decentralization of some industries will favor 
the outward movement of many urbanites from“our central cities, At the 
same time, however, time and distance considerations together with our 
urban redevelopment and neighborhood conservation programs will play 
substantial roles in favoring a more effective and often more intensive use 
of the land areas currently found within cities. 

More public planning is definitely needed if we are to secure orderly 
and effective land use around our cities. Without public planning and the 
development of measures to enforce compliance with a master plan, we 
can expect little more than the usual haphazard pattern of development. 
Some private developers do exceptional jobs in laying out subdivisions 
and constructing buildings that make optimum use of their sites. But 
others plat their highway frontage—often with long, narrow “riflerange” 
lots—or lay out subdivisions with poor street design and with little, if 
any, provision for the public water, sewerage disposal, and other services 
the area will need as it takes its place as a part of the larger community. 
Areas which should be reserved for industrial or commercial sites, new 
streets, school grounds, or parks and recreational areas are frequently 
built upon with the result that costly redevelopment programs must be 
undertaken at later dates. And other areas which could support high 
standards of development are sometimes covered with low quality 
structures that blight the area from the start and foreshadow the rise of 
suburban slums. 

A major problem in the development of effective master plans around 
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1348 RALEIGH BARLOWE 
our cities stems from defects in our system of government organization, 
Only two of our cities, Toronto and Miami, have metropolitan forms of 
government that gear the interests of the whole metropolitan commun} 
into one organizational structure. Some other cities boast metropolitan 
planning commissions, but these commissions usually operate on an ad. 
visory basis without any assurance that their plans will be accepted by 
all the local units of government involved. Annexation to the central city 
is often suggested as an answer to this problem. But local loyalties and 
sentiments frequently make this approach politically impracticable, 
Greater use of the metropolitan government approach seems to offer one 
of the best ways of coordinating the land use planning process around our 
cities. In so doing, this approach also offers one of the best means for 
minimizing the adverse effects of uncoordinated development. 

Most cities have a number of powers they can use to give effect to 
their land use plans. Important among these are their powers to enact 
zoning ordinances, regulate subdivision standards, map the improvements 
to be made in undeveloped areas, and prescribe building and other codes, 
Unfortunately, many cities have tried to exercise these powers without 
any prior over-all planning. This approach should be discouraged. Every 
city should spell out its land use objectives in a master plan before it 
proceeds with the formulation and enforcement of a land use control 
program. And going a step farther, cities and adjacent local units of 
government should go out of their way to cooperate with each other in 
the development of integrated area plans that involve suburban and 
rural-urban fringe communities as well as the central cities. 

Detailed attention need not be given here to the uses made of zoning, 
subdivision, mapped improvements, and building standard regulations. 
Suffice it to say that these measures can be used to channel urban and 
suburban developments along desirable lines and to maintain minimum 
standards in new land resource developments. It should be noted at this 
point, however, that these measures emphasize a negative “Thou shalt 
not” approach. More positive programs are also needed if we are to do an 
effective job in guiding the suburbanization movement. In this respect, 
we should recognize that the average suburbanite has no deliberate in- 
tention of retiring prime agricultural land from use. He wants a tract of 
land that will provide a satisfactory home site. As a rule, he insists that 


this site be well drained, that it be located on or near an all-weather 


road, that there be adequate school and other community facilities for 
his children, that he have access to water and electric power, and that he 
either have access to a public sewer or have soil capable of absorbing 
the effluent from a septic tank. 

It is no coincidence that many of the sites that fit these qualifications 
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also have value for farming purposes. After all, our rural roads, power 
lines, schools, and other public services have been provided mostly in 
those areas where farmers lived. If we should decide that certain farm 
areas are to stay in agriculture, then positive programs should be de- 
veloped to provide the roads and other facilities needed to make rougher 
and less fertile alternative sites attractive for suburban use. 

Under the open market system of land pricing, there is little hope for 
holding suburban farm land out of suburban use. Individual owners may 
hold out for a time, But the lure of a substantial profit from the sale of 
land and the knowledge that agriculture cannot compete with the subur- 
ban buyer in the land market bidding process ordinarily leads to shifts 
in land use. This does not mean, however, that measures cannot be used 
to freeze farm lands or other open spaces in their present uses. 

Insofar as society wants to keep some farms in permanent agricultural 
use and insofar as it wishes to label other farms or rural areas as green- 
belts or open spaces, steps can always be taken to substitute social 
priorities in land use for our usual market price-determined priorities. 
Several tools can be used to this end. Exclusive agricultural zoning may 
be used to keep farmland in its present use. This approach is workable, 
but it is always subject to changes in the zoning ordinance and to the 
frequent whittling away at restricted districts that comes when potential 
buyers and sellers see advanages in shifting specific areas to other use 
classifications. 

Long-term contracts could be worked out to guarantee land owners a 
low property tax rate as long as they keep their land in open uses and to 
make them subject to a sizeable delayed tax if they shift their lands to 
more intensive uses. Another lasting, and in many ways more satisfactory, 
arrangement calls for use of the public ownership, spending, and possibly 
the eminent domain powers to vest governmental units or community 
groups with all or part of the ownership rights needed to insure retention 
of certain areas as future open spaces. With this approach, a metropolitan 
district could purchase a farm and then lease it back to the farmer on a 
long-term basis. Arrangements could also be made to purchase or lease 
the development rights to given tracts.’ Public purchase of development 
rights has been suggested in many areas as an effective means for retain- 
ing greenbelt areas as open spaces in the years to come. 


‘This approach is advocated by William H. Whyte, Jr., of Fortune magazine, and 
by Karl J. Belser, Director of the County of Santa Clara Planning Department. A re- 
cent report of the County of Santa Clara Planning Commission, From Roadside Towns 
to Greenbelt City: A General Plan for South Santa Clara County, 1958, designates 
a significant area in the county as a future agricultural greenbelt and suggests that 
state and federal grants—comparable to our federal aids for highway construction 
and for urban renewal programs—be used to help guarantee the survival of these 
areas, 
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DISCUSSION: NONAGRICULTURAL AND RECREATIONAL 
USES OF RURAL LAND AND WATER 


W. Davin Hoprer 
Ontario Agricultural College 


In agreeing to undertake the task of preparing papers on so vague and 
amorphous a subject as the nonagricultural and recreational uses of land, 
authors Johnson, Wooten, and Loomer have displayed unusual courage, 
As Loomer so rightly points out, the whole field of nonagricultural land 
use, and more particularly the use of land and water for recreational 
purposes, involves the consideration of a host of intangible social and 
personal values which, for the most part, are clearly outside the generally 
accepted scope of rational economic analysis. To wander around in this 
thicket of irrationally patterned human behavior without the comfort of 
a trail blazed by a developed body of theoretical constructs takes con- 
siderably more than the usual level of courage which accompanies pub- 
lication. It is to be hoped the example the authors have set in venturing- 
with considerable effectiveness—into this wilderness will embolden others 
to display similar vigor in attacking what, in my opinion, is the most 
significant land use problem in Canada and the U.S, at the present time. 
And if Wooten and Johnson are to be believed (and certainly the evidence 
is in their favor) this problem promises to become increasingly important 
at an accelerating rate in the future. 

Johnson and Wooten have condensed an impressive body of statistical 
information on the nature and scope of the nonagricultural uses of rural 
land and water. By tracing the historical trends of both agricultural and 
nonagricultural uses, they provide the reader with a perspective and 
depth of understanding of both the present and probable future pressures 
on the land and water resources of the U.S. So far I can ascertain similar 
trends exist in Canada. One might wish for a few tables as an addendum 
to the paper. Comparing statistics which are interspersed with text is not 
an easy job. 

The Loomer paper is largely conceptual in nature. It does an excellent 
job of sketching the broad outlines of the difficulties which will be en- 
countered in developing an economic rationale to embrace the multiple 
facets of recreational land use. The paper is skillfully written. Just about 
the time everything looks bleak and fraught with despair, Loomer 
embarks on a most stimulating discussion of the research which might, 
indeed must, be done before very much can be said definitively about 
recreational land use. 

Loomer suggests several possible classifications into which the supply 
of recreational land may be analyzed. He seems to doubt how far one 
may go with a comparable classification of the demand for recreational 
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facilities. I would like to raise a note of protest at this point. It is my 
feeling that if the present records of the various park services were care- 
fully analyzed, and if spot checks were made in the future on who is 
using what, certain characteristics of the consuming population would 
emerge which would allow at least a probability estimate of the kinds and 
acceptable locations of recreational facilities which a given population is 
likely to demand, Fish and game licenses can give a rough indication of 
the proportion of a population which can be expected to engage in fishing 
and hunting. Spot checks and a review of the park registrations will give 
sme estimate of present demands for various types of public camp fa- 
cilities. Surveys of private resort and camp operators will likewise add to 
the picture of demand. But in each case interest should focus on the likely 
numbers who are seeking a particular type of recreation facility. The fact 
that the fall hunter who looks for a duck marsh is also knocking on the 
gates of a family resort in July, and can be found every weekend trailer- 
ing a boat to local launching sites must be recognized in a study of de- 
mand where he appears in three separate classes requiring three types of 
recreational supply—duck marsh, family resort, and water access. If the 
planners in the Ontario Department of Lands and Forests had some 
rough indication of the proportion of persons from the Toronto metro- 
politan area which fell into such categories, they would find their plan- 
ning job moved from the area of abstract art to the incipient stages of a 
science. 

I fully agree with Loomer that the nature of this demand will change 
rapidly, but once the initial difficulties of classification and enumeration 
are overcome, it should be possible to re-check the data for new estimates 
as well as indications of the nature of the changing patterns. 

Both these papers have as their core the problem of the social control 
of land use. It has been my observation that one of the greatest impedi- 
ments to the improved use of land, particularly the nonagricultural uses, 
is to be found in the confusion which surrounds the boundaries of au- 
thority and responsibility of the various agencies and levels of govern- 
ment. For those who are engaged in the rather messy job of making de- 
cisions on land use policies, or are responsible for implementing those 
policies, this confusion is more than disconcerting and frustrating; it too 
often leads to the complete collapse of sound land programs. The need 
for broad cooperation and close coordination is rarely so evident as it is 
inthe develpment and bringing to fruition land use policies. The control 
and direction of land use requires the existence of a strong administration 
which is capable of uniting a wide range of governmental activities from 
health to highways, and which holds final jurisdiction over a large geo- 
graphic area. 

Such an administration must be based on a comprehensive set of laws, 
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have a strong and stable financial base, and enjoy a clear mandate from 
the polity to carry out its assigned task. To obtain these requisites there 
must be a wider understanding of the nature of the land use problem 
and a greater appreciation of the urgency of this problem particularly by 
‘those in legislative authority. It is significant that in response to the 
question: “What, in your opinion, is the foremost land use problem jn 
Ontario?” several persons in both private and public agencies concerned 
with land responded with: “The foremost problem is to make those in 
authority realize it is a problem on which they must act, and act quickly” 

I am impressed with this statement. Implicit within it is the frustration 
of men whose perceptions and concerns are at variance with the percep- 
tions and concerns of those who dictate their work. But there is also 
within it a hope and an optimism that once freed of the weight of uncon. 
prehending and unsympathetic authority these same men can successfully 
undertake the task which they see before them. 

But the degree of success in shaping comprehensive land use programs 
that these men will enjoy depends not only on a change in the attitudes 
of those in authority. Loomer is right when he calls attention to the basic 
need for “. . . methods of economic analysis better suited for appraising 
recreational needs and resources.” The planners’ job will never be satis. 
factorily handled without such a set of analytical tools. And it is the re- 


sponsibility of scholarship to fashion them. I do not believe that the land [ 


economist is equal to meeting this responsibility alone. It is time for him, 
the political scientist, the public health expert, the geographer, the soci- 
ologist, indeed the representatives of all the disciplines concerned with 
man and land to come down from their isolated office cubicles and hon- 
estly confront the awesome job of communicating with one another. From 
this must come a new appreciation and respect for the contributions 
which each can make to an understanding of the totality of man’s rela- 
tion to land. 


DISCUSSION: NONAGRICULTURAL AND RECREATIONAL 
USES OF RURAL LAND AND WATER* 


JOHN MUEHLBEIER 
Great Plains Agricultural Council and Agricultural Research Service 


It is common knowledge that federal and state agencies may acquite 
land by purchase or condemnation if the owner refuses to sell at the price 


* The views expressed in this paper are those of the author and do not necessarily 
represent the views of the Great Plains Agricultural Council, the Farm Economics 
Research Division, Agricultural Research Service, or the USDA. 
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offered him. While the Constitution requires that an owner be paid 
“ust compensation,” the term is not defined in the Constitution nor in any 
legislation. It has thus remained for the courts to make interpretations 
and this they have done. The courts have defined just compensation as 
“fair market value,” or the price a “willing buyer would pay a willing 
seller.” The courts have ruled further that “consequential damages” that 
result from the taking, except “severance damages,” are not compensable. 
One explanation for this is that compensation for property taken is pre- 
sumed to be on the basis of a willing buyer-willing seller, and a willing 
seller would take such costs into account in the price asked. Why sever- 
ance damages are considered compensable and other consequential dam- 
ages are not, is not clear. 

Many problems arose as various agencies adopted the practice of offer- 
ing payment on the basis of “willing buyer-willing seller."* Apparently, 
federal agencies, except TVA, have tended to place a rather narrow inter- 
pretation on the guides used by the courts. 

More recently, considerable dissatisfaction has been expressed over 
the price offered by the states for land taken for new interstate highways. 
Even though the price offered may reflect the market at the time of 
taking, as displaced families compete with each other for land, the price 
is driven up and they are unable to buy comparable property with the 
money received. Also, in times of a rising market, the price of land has 
often increased considerably before a displaced owner has been paid and 
found a new farm. 

The agencies have sometimes conceded that owners may not always 
have been offered enough for their property to cover expense to which 
they are put, nor enough to buy comparable property in the land market 
as displaced owners compete with each other for available farms. The 
agencies say that they have no authority to offer a more liberal settlement, 
and that they are bound by law to a narrow interpretation of “market 
value.” TVA, however, contends that there is no such legal restriction 
and that it, or any other agency, may take all circumstances into account 
in deciding what to offer an owner.” 

Owners like to feel that the appraisers are competent and are doing a 
thorough job. Sometimes this may actually have been the case but did 
not appear so to the farmer. There are several reasons for this. 

Owners like to know when appraisals are made. In a study in South 
Dakota, only 20 of 46 farmers interviewed said they had been contacted 


"John Muehlbeier, and others, “Reducing Adverse Effects of Reservoirs,” Agri- 
cultural Experiment Station, Kansas State College: Circular 293, October, 1952. 

*Kris Kristjanson, “TVA Land Acquisition Experience Applied to Dams in the 
Missouri Basin,” Agricultural Experiment Station, South Dakota State College: Bulletin 
432, August, 1953. 
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before the appraisal was made. The other 26 did not see the appraise, 
even though the agency reported that it had asked its appraiser to contact 
the owners. In contrast, TVA required its appraisers to obtain signed 
statements from the owner that the appraisal had been discussed with 
him. No exceptions were found. 

Owners like also to see the breakdown of the appraisal value. To with. 
hold the appraisal details tends to destroy confidence in both the ap. 
praiser and the appraisal process. 

I have long felt that the government needs to examine carefully (1) the 
multitude of problems that arise from present day large-scale taking of 
private property, (2) the positions taken by the agencies, (3) methods 
used in buying land, and (4) the existing and proposed piecemeal legis. 
lation for alleviation of problems. This could become the basis for q 
comprehensive legislative and administrative approach toward reducing 
the adverse effects of future takings. 

One of our congressmen noted recently that “We have all heard com. 
plaints from city dwellers and farmers alike. . . . There is apparently 
universal acceptance that many injustices are being done. It is small 
solace to a displaced person . . . that his Government recognizes the in. 
justice . . . but at the same time . . . does not know how to correct these 
inequities. Yet that is what he is being told.” This congressman has intro- 
duced a bill to establish a commission to study the problem. 

Whether or not a national study is undertaken, I would like to suggest 
several additional steps that would help to alleviate local impacts of land 
takings. 

I would like to see more educational work done among the people 
before land is taken. I would like to see the local people become more 
familiar with their legal rights, with the methods of purchase used by 
the agencies, with avenues of recourse when injustices arise, and the like. 

It would alleviate the impact of purchase if agencies gave a little more 
attention to the convenience of farmers. Agencies could improve their 
public relations, not in the sense of supplying still more information on 
how good their programs are, but in showing consideration for the owners 
affected. 

There is a need for local people to work together and also with the 
agencies on the problems that arise. 

Some consequential damages, such as the cost of moving household 
goods or livestock and machinery, can be measured readily. Some 
agencies now have authorization to pay these costs.* There is no reason 
why all agencies should not be authorized to do so. In another category 
are the consequential costs that are not so easily measured. These include 


* Milton A. Pearl, Appraisal Journal, January, 1958. 
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loss from partial or total disruption of the firm as a going concern and 
risks assumed in trying _ get re-established. But the time has come to 
into this field also. 

—. eit that adequate payment for land could result from ap- 
lication of the concept of “willing buyer-willing seller, its usage has 
a0 too narrow. Furthermore, we seldom have a willing seller, and the 
concept is not adequate unless it is interpreted liberally enough to pro- 
vide payment for consequential damages. Hence, I would like to see 
agencies place more stress on making payments for land taken on the 
basis of cost of comparable property. . 

It should be possible to buy land, with only an occasional condemna- 
tion. TVA has demonstrated this. Some agencies tend too much toward 
allowing cases to go to court, possibly to protect themselves against 
charges of overpayment. The courts should not be used as appraisal 
agencies. The cost to the public of settling a case by condemnation is 
high and the courts are not staffed for this purpose. 


TECHNICAL PROGRESS AND VERTICAL 
INTEGRATION OF AGRICULTURE I 


Chairman: G. W. Luke, Rutgers University 


DYNAMICS OF THE INTEGRATION OF AGRICULTURAL 
PRODUCTION AND MARKETING 


H. K. Leckie 
Meat Packers Council of Canada, Toronto 


HE TERMS agribusiness, vertical integration and contract farming, 

have become more or less ubiquitous in current agricultural eco. 
nomics literature. Moreover, there is evidence that integration is not 
simply regarded as a conversation piece but as a developing trend of 
wide significance to the whole agricultural industry and, in particular to 
animal agriculture. 

In common with other developments which impinge on the institutional 
structure of farm marketing, intregration has its controversial aspects, 
There seems to be quite a tendency to approach it with a strong negative 
or positive bias and to form hasty value judgments without examining all 
the facts. As a result, in one extreme view, it is a “bogey” being foisted on 
the farmer that must be strenuously resisted. As opposed to this, there 
is the view that integration is the magic key to greater efficiency and 
security and an inevitable concomitant of technological progress. But both 
opponents and protagonists seem to agree on one point, namely, that 
integration is definitely here and is on the increase. 

Most talks and articles on vertical integration start with a definition of 
terms, the accepted legislative pattern. In its present context, I believe it 
is generally agreed, integration refers to a coordination of management 
decisions extending over two or more stages in the production-marketing 
process. This is the interpretation advanced by Scoville and others. It 
need not, as Engleman? has pointed out, imply complete economic in- 
tegration and control through full ownership. The type of situation which 
is commonly being discussed today is integration by means of various 
forms of voluntary contracts or, in some cases, by cooperative business 
arrangements. No matter how it is effected, integration generally connotes 
joint decision making and joint risk bearing, as George Mehren has pointed 
out.® 


* Orlin J. Scoville, “Agricultural Integration—Its Implications for the Future,” re- 
marks to Farm Editors Association, May, 1958. 

* Gerald Engleman, “Integration in the Livestock Industry.” Paper presented to 
Southwestern Social Science Association, April, 1958. 

*George L. Mehren, “How is the Market Made in Integrated Industries?” Talk 
at National Institute of Animal Agriculture, April, 1958. 
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There has been quite a tendency to use vertical integration and con- 
tract farming interchangeably. They are not, of course, exact synonymns. 
Farl F. Crouse, who has spoken and written extensively on this subject, 


puts it this way:* 


Contract farming, as we think of it within the vertical integration concept, is 
like the flux used by the blacksmith in welding the links of a chain. Contract 
farming, therefore, refers simply to the instruments or methods used in creating 
the links in a marketing chain for farm products which, when complete, in- 
cludes the supplier, the farmer, the processor, the wholesaler and the retailer— 
a marketing chain that reaches all the way from the farm to the city and back 


again. 
The exact form of the contract and whether signed or unsigned is not 


important to this basic concept. The function of these agreements and con- 
tracts is always the same. They bring suppliers, producers, processors and 
distributors together on the basis of common objectives . . . in harness on the 
same team. 


So much for definitions. The important questions to which economists 
are, as they should be, seeking answers are: How much integration do we 
have and how fast is it developing? What are the dymanic forces in the 
whole field of agribusiness behind this development? What are its impli- 
cations? This paper is limited primarily to a consideration of the first two 
of these questions which are, of course, fundamental in approaching the 
third. 

Developments in the Field of Integration 


The economic history of agriculture clearly shows that the idea of inte- 
grated production and marketing is as old as the industry itself. At the 
outset, agriculture was pretty completely integrated from the “bottom up,” 
as the common expression goes, Most of us would not have to go back too 
many generations in our family trees to find a progenitor who was a farmer 
producing for a specific market and who supplied most, if not all, of the 
processing and other services required all along the line. 

From this relatively uncomplicated but fully-integrated pioneer farm 
economy, the agricultural industry passed through a dramatic period of 
growth and development. As production became more specialized, the 
production-marketing process became more roundabout and complex, 
with other agencies constantly entering the picture to provide functions 
and services ancillary to a commercialized agriculture. The result was 
“agribusiness,” to use the rather apt term coined by John H. Davis. 

In this process of specialization, basic decisions relating to food pro- 
duction and marketing become widely diffused among countless indi- 
viduals and firms operating in a free enterprise, competitive economy, 
which rely heavily upon open market prices to equate demand and 


_ ‘Earl F. Crouse, “Vertical Integration in Agriculture.” Talk at 49th annual meet- 
ing of American Railway Development Association, April, 1958. 
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supply and to direct resources. But almost as soon as the elaborate central 
marketing structure evolved, the irresistable forward march of technolo 
began to point up various inefficiencies and diseconomies. Short cuts 
and bypasses became increasingly frequent, particularly in the case of 
products with special production and market characteristics, 

Contract arrangements for vegetable canning crops, sugar beets and 
certain tree fruits, have now been an accepted practice for a number of 
years. The resulting assurance to producers of a market at a predeter. 
mined basic minimum price and to processors of a supply related to their 
capacity and customer requirements, has been mutually advantageous, 
For these products annual bargaining as to contract terms has replaced 
the open market. 

In the dairy industry at least partial integration is indicated by the 
prevalence of fluid milk shipping quotas and the growing practice of 
determining prices according to an accepted formula, In Ontario and 
British Columbia, milk price formulas seem to be working smoothly, and 
the same, no doubt, applies in many other North American markets. The 
introduction of bulk milk handling is another indication of integration in 
this particular industry. Cooperative dairies, creameries and other dairy 
processing plants are evidence that dairy farmers have not relied en- 
tirely on contract forms of integration. 

Most people seem to agree that the poultry industry provides the out- 
standing example of integrated development, particularly within the last 
two decades. 

A very high proportion of one of the industry’s two main products, 
poultry meat, is conceded to be produced under contract in both the 
United States and Canada, and there seems to be quite a general opinion 
that the second product, eggs, is a natural for integration. 

The spectacular increases in broiler meat output which have accom- 
panied the spread of contract production in that industry are common 
knowledge. In the United States, statistics show that output, which was 
only 100 million pounds in 1940, had tripled by 1948, doubled again by 
1950 and by 1955 was up to approximately a billion pounds or 10 times 
the 1940 output. 

A similar trend has developed in Canada. While the absolute figures 
are less impressive, Canadian commercial output of broiler meat in 1957 
was 125 million pounds, compared to only 30 million pounds in 1953. 

In the case of turkey meat production, integrated production and 
marketing plans have also become increasingly prevalent and have been 
associated with an important expansion in this industry. According toa 
press report, construction was recently started near Exeter, Ontario, of a 
turkey hatchery, Canada’s largest. It was indicated the hatchery and an 
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associated company, North Land Turkey Farms Limited, plan to contract 
with farmers for an output of 10,000 turkeys a week. This is, of course, just 
one example. 

An impressive example of cooperative integration in commercial poul- 
try production and marketing is afforded by an article in Feedstuffs maga- 
zine, relating to the Poultry Producers of Central California (PPCC).* This 
cooperative, in operation since 1926, operates five feed mills with 50 branch 
outlets and has nine egg grading and packing plants served by a fleet of 
refrigerated trucks. In 1956, sales of feed, farm supplies and petroleum 
products by PPCC totalled $26 million, with its egg sales grossing 
$97 million, The cooperative does not write contracts with members for 
eggs, broilers or turkeys but extends 30-day credit and, for longer periods, 
resources of the Poultry Producers Federal Credit Union are utilized. 
The latter loans are generally secured by chattel mortgages on flocks. 
PPCC General Manager L. N. Thompson, with reference to integrated 
plans that have price or income guarantees, states, “These features, we feel, 
are undesirable because they tend to insulate the producer from the normal 
effects of supply and demand circles . . . we do not guarantee them a profit 
but we place in their hands the tools they need to aid them in obtaining a 
profit.” 

Although this example indicates that forward-looking and aggressively- 
managed cooperatives are playing a part in the integration of poultry 
production and marketing, the bulk of output is undoubtedly through 
contracts offered by commercial feed firms and poultry processors. Com- 
petitive factors naturally preclude wide publicity as to the nature and 
extent of these operations, but detailed economic surveys, such as con- 
ducted by Hansing in lower Delaware® last year, help to round out the 
picture. A previous study by the Agricultural Marketing Service was also 
informative.’ 

With integration in the poultry industry having demonstrated such 
potentialities, the adaptation of similar techniques to the production and 
marketing of meat animals is now a major center of interest. The hog 
industry seems to offer particular opportunities for the rapid growth of 
integration and there is evidence of a strong trend in that direction. Con- 
tractual arrangements in cattle and lamb feeding are by no means new, 
and even more integration in these operations seems to be probable, not 


ms N. Thompson, “We Have Our Own Integrated Plan,” Feedstuffs, February, 
58, p. 46. 

*Frank D, Hansing, “Financing the Production of Broilers in Lower Delaware,” 
University of Delaware: Bulletin 322, October, 1957. 

"A.M.S. Bulletin No. 183, USDA, “A Summary of Selected Recent Studies in 
Broiler Financing and Contracting.” 
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just possible. With larger meat animals, capital and risk factors are, of 
course, much more formidable than in poultry. 

A very interesting symposium on various aspects of the integration 
potential in the whole field of animal agribusiness took place at Purdue 
University in April under the auspices of the National Institute of Apj. 
mal Agriculture (NIAA). Stimulating papers by Kramer, Butz, Crouse, 
Mehren, Sadd, and Wilson* touched off an interesting discussion of the 
present and prospective impact of integration on various segments of the 
livestock and meat industry. 

As in other farm enterprises, integration is certainly no new thing in 
animal agriculture. Cooperative livestock feeding and shipping associa- 
tions have, for many years, operated with considerable success in intergrat- 
ing the primary stage of production and marketing. Efforts by producers 
to extend integration into the processing and distribution field have 
been, on the whole, much less successful, although in Canada cooperative 
processing plants are in active operation in Ontario and Quebec and have 
been for some years. Plans for another cooperative abattoir are also well 
advanced in Nova Scotia. 

The really dynamic and challenging aspects of vertical integration in 
animal agriculture today relate to dramatic advances in production tech- 
nology, particularly feeding, breeding and automated management. The 
first stage of the current industrial revolution in agriculture mainly 
affected field crop production. Productivity per man sharply increased 
through the use of power tillage and harvesting equipment, improved 
varieties, heavier fertilizer applications and better weed, insect and dis- 


ease control. While all this was going on, the livestock industry was in- | 


creasing its efficiency but at a much more leisurely pace. According to 
estimates by the U.S. Department of Agriculture, output per man hour 
from 1910 to 1956 increased by only 25 per cent in meat animals but by 
nearly 350 per cent in feed grain production. 

Now, however, there is every indication that animal agriculture is hav- 
ing its innings and a concentrated drive toward increased scale and effi 
ciency is beginning. As a result of a cooperative research project at the 
Illinois agricultural experiment station, facilities have apparently been de- 
vised for using electronic controls in automatically providing hogs witha 
constant supply of feed and water, ensuring sanitation by periodically flush- 
ing an exercise area and disposing of waste into a septic tank. Feed in- 


*R. C. Kramer, “What is Integration and Its Current Status?”; E. L. Butz, “The 
Social and Political Implications of Integration”; E. L. Crouse, “Why Is Integration 
Developing in Agriculture?”; G. L. Mehren, “How Is the Market Made in Integrated 
Industries?”; C. W. Sadd, “Impact of Integration on Agricultural Product Market- 
ing”; and N. A. Wilson, “How Does Integration Affect the Farmer?”. Talks presented 
at National Institute of Animal Agriculture Conference, April, 1958. 
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edients are stored in separate bins, automatically conveyed as required 
to an electronically-controlled mixing plant and, after grinding and mix- 
ing, directed to feeders by a high-pressure pneumatic system. 

As proof that there is nothing fantastic about such developments, there 
are plenty of examples encountered on every hand of at least semi-auto- 
matic hog and steer feeding installations, designed and built in many cases 
by practical farmers with an eye to saving labor and cutting costs through 
larger volume. 

Recent sensational advances in livestock breeding, feeding and manage- 
ment, with more and more stress on performance testing and stock tailor- 
made for market specifications, have opened wide the door to various 
forms of production-marketing contracts and other integrating devices. 
With feed a major livestock cost factor, and one of increasing importance 
as labor productivity increases, feed suppliers, both private and coopera- 
tive, are in a strategic role to supply the integrating spark. 

In our discussion of integration to this point, most attention has been 
directed to the function that contracts and cooperatives have in this devel- 
opment. There is, however, another factor in the field which cannot be 
ignored. I refer to government. Various types of marketing legislation, in- 
cluding price support programs, certainly affect production and market- 
ing decisions. In Canada the Wheat Board provides producers with for- 
ward minimum price guarantees, imposes delivery quotas, and takes 
charge of the whole marketing operation, with the exception of purely 
local transactions. The present Agricultural Stabilization act provides 
mandatory basic minimum price supports for nine key commodities, in- 
cluding cattle, hogs, sheep, butter, cheese, eggs and grains not under the 
jurisdiction of the Wheat Board. Supports for other commodities can be 
and are being provided, as deemed necessary. 

It seems quite clear that government, when it actively engages in, or 
underwrites, the marketing of farm products, is certainly performing the 
functions of an integrator, viz., assuming risk and taking over major re- 
sponsibilities in decision making. Certain support policies, as we shall 
note later, are also conducive to integration by private agencies. 

There is another area, namely producer marketing legislation, which is 
of particular interest in Canada at the present time. Within the last 20 
years all provinces have enacted farm products marketing acts which 
establish government marketing boards and provide for commodity groups 
to hold plebiscites on proposed marketing schemes. If sufficient support of 
the producers concerned is indicated, a marketing scheme may be estab- 
lished under a local board. The latter is given wide powers to regulate the 
marketing and sale of the product, in some cases through one central sales 
agency which, in effect, becomes a “compulsory” cooperative. In the prov- 
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ince of Ontario, for example, there were during 1957 some 16 marketin 
schemes in effect, covering 28 products with an annual sales value of 

proximately $223 million. Under the Milk Industry act, products with an 
additional value of $72 million were covered. 

While marketing boards do not assume any price risk, their wide 
powers (including licensing, market direction, price fixing, allocation, and 
a potential, but to date, generally unexercised, power to regulate output 
by quota), certainly warrant their mention in a discussion of integration, 
Reference to possible effects marketing boards may have on contract farm. 
ing will be made later. 


Important Factors Behind The Integration Trend 


Any constructive approach to integration obviously entails an identif- 
cation of the basic factors which seem to be inducing it. Obviously, such 
an analysis should include consideration of factors which inherently pre. 
dispose farm production and marketing to integration, as well as any ex- 
traneous forces which afford extra impetus or incentive. 

A review of current literature yields rather striking evidence of a con- 
siderable diversity of opinion as to which causal factors are of greatest 
significance. 

Here, for example, are quotations from the addresses of several keynote 
speakers at the 1958 meeting of the NIAA held at Purdue. 

In his paper, “Why Is Integration Developing in Agriculture?” E. F. 
Crouse said: 

“The real big moving force behind the integration movement, as I see it, is 
the change in the retail outlet. Supplies must be lined up in volume and qual- 


ity to meet the demand of the buyer and, to guarantee this, suppliers are will- 
ing to enter into contracts with farmers.” 


George Mehren, in discussing “How Is the Market Made in Integrated 
Industries?” had this to say: 


“A major reason for the appearance of this kind of market co-ordination is 
the incapacity of the old open price markets to assure the products and de- 
livery terms essential to the various newer types of enterprises and functions 
which have recently appeared.” 


A third speaker, E. L. Butz, began his talk on “The Social and Political 
Implications of Integration” as follows: 

“Vertical integration in agriculture is the result of fundamental economic 
and technological changes occurring in the agricultural industry—not the cause 
of them. It is a manifest effort by individual sectors of the agribusiness assem- 


bly line to survive in the swift competitive current of our modern dynamic 
food and fibre industry.” 


Another conference speaker, R. C. Kramer, listed nine important moti- 
vating forces which influence farmers, feed companies, processors, dis- 
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tributors and other industry groups to join in the integration movement. 
Kramer noted that the profit motive was basic in each instance. 

In a paper delivered at another meeting? prior to the animal agriculture 
conference at Purdue, Orlin J. Scoville listed eight factors conducive to 
integration—three factors influencing processors to make contracts, 
three making farmers receptive to them, one motivating farm suppliers, 
and one general factor, viz., desire to improve efficiency of resource use 
in farm production, thus motivating agribusiness as a whole. 

Before seeking to weigh or evaluate the relative importance of various 
forces, one may find considerable merit in trying to deduce logically the 
economic motives which incline various sectors of agribusiness toward in- 
tegration. 

First, let us consider the individual farmer. For what reasons may he be 
willing to exchange some of his cherished traditional freedom and inde- 
pendence in deciding what to produce and how and when to market it? 
I suggest some of the reasons may be as follows: 


(1) An important shift in the balance between capital requirements and 
its availability and labor-management resources. 

(2) A feeling of financial insecurity in the face of larger investment and 
price and income instability within the framework of the traditional mar- 
keting system. 

(3) A conscious need for sound technical advice and practical manage- 
ment suggestions for improved efficiency. 

(4) A desire to increase volume of business to raise net income and re- 
duce costs. 

(5) The assurance of a ready market and full recognition of quality 
differentials. 


The foregoing, while probably not an exhaustive list, seems to me to 
include some of the important reasons why the average farm operator is 
rather receptive to practical propositions which seem to offer assistance in 
solving short term credit problems and which, by reducing risk, furnish- 
ing technical advice and guaranteeing a market, may allow him to invest 
in capital improvements with greater confidence. In general, he is likely to 
consider a contract if he feels it may give him greater scope to develop his 
managerial potentialities. 

Underlying these practical considerations, there seems to be a growing 
number of farmers who feel that the traditional methods of marketing and 
price determination are no longer entirely adequate in a period of dynamic 
change. Having also had an opportunity to assess the shortcomings of vari- 
ous political panaceas, producers tend to be receptive to direct approaches 


*Orlin J. Scoville, “Where To in Agriculture-Business Integration?” Talk to As- 
sociation of Southern Agricultural Workers, Little Rock, February, 1958. 
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to the problem of more closely integrating production and marketing, Jn 
the case of products which do not require extensive processing, the co. 
operative approach presents considerable appeal. Where extensive invest. 
ments in processing facilities are involved, integration by contract seems 
to offer an alternative, practical solution. 

Turning next to the food processor, what factors incline him toward in. 
tegration? Some of the major ones may be: 

(1) The required assurance of a supply of raw materials of sufficient 
quantity and desirable quality to efficiently utilize plant, equipment and 
personnel throughout the year and reduce operating costs. 

(2) Demands by domestic and export customers for processed prod. 
ucts of uniform specifications and in regular supply. 

(3) Desire to expand and diversify operations and to obtain cost or 
quality advantages over competitors. 

As at the primary production level, there have been important techno. 
logical advances in food processing which require substantial new capital 
investments in plant and equipment over and above the general expan- 
sion required to keep in step with population growth and resulting larger 
food consumption. In order to keep pace with important developments in 
food distribution at the retail level, food processors have had to greatly ex. 
pand the range of services “built-in” to their products. Prepackaging and 
frozen foods are good examples. With a high proportion of food purchases 
now made in self-service supermarkets, “specification buying” has become 
general and processors must be in a position to supply branded lines of 
products of standardized quality in large volume at realistic prices. 

It can be readily seen how these factors impinge on the food processing 
industry and are causing a re-examination of raw material procurement 
policies. But, nevertheless, I believe there is a general reluctance by food 
processors to consider complete vertical integration, extending into the 
primary production field, except as a final resort. 

In fact, as long as there is an adequate supply of farm products availa- 
ble on competitive markets, I think most food processors would prefer to 
continue securing their requirements in this way. But where continuity of 
supply, quality considerations or special competitive situations due to 
plant location or other factors assume vital importance, processors, no 
doubt, are inclined toward a consideration of integration by contract, 
which, after all, is what sugar beet refineries and canneries have been do- 
ing for years. 

There are at least two other sectors of agribusiness which are, or could 
become, actively involved in integration. I refer to retailers and farm sup- 
pliers, particularly the feed industry. 

As previously indicated, changes in retail food distribution which are of 
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course closely related to the demonstrated buying habits of consumers, 
are considered by some authorities to be the factor which basically lies 
behind the integration trend. While there has been considerable tendency 
for large retail food organizations to integrate vertically by acquiring their 
own food processing units, marketing service agencies and even in some 
cases their own farms or feed lots, it is probably fair to say there has been 
some reluctance to go too far and too fast in this direction. The necessity 
for heavy investment in new retail outlets and the possibility of political 
and other considerations are factors to consider. In any event, in the fore- 
seeable future, we may perhaps assume that the retailer's main influence 
on extent and speed of integration developments in the agricultural in- 
dustry will be exerted through his buying and merchandising policies. 
After all, his main objective is the creation and satisfaction of demand for 
a large and stable volume of food, of a quality in a form and at a price 
acceptable to consumers. Retailers may be expected to adopt policies 
which aid in achieving this goal, which is not inconsistent with the aims 
of the agricultural industry as a whole. 

With respect to farm supply agencies, the position is somewhat dif- 
ferent. There seem to be no question that the feed industry is paying a 
positive, even aggressive, role in contract integration in the livestock in- 
dustry, just as has been the case with poultry. It is not difficult to see why 
this is so. There have been sensational advances in animal nutrition in re- 
cent years. I think there is good reason to believe that these advances 
have been responsible, to an equal or probably greater degree, for in- 
creased productivity in animal agriculture than advances in animal breed- 
ing and management have been. 

With feed a major input factor in meat animal production and with the 
latest findings of nutritional research becoming available at a faster rate 
than the average livestock producer can absorb them, feed manufacturers 
and dealers are placed in a strategic position to offer package plans, in- 
cluding credit, management supervision and various degrees of risk bear- 
ing. 

The primary objective of the feed companies or distributors offering 
these plans is, of course, to secure a larger and more stable market for 
their particular products and, incidentally, to build cutomer good will. 
While in the long run the demand for commercial feed is derived from the 
demand for livestock, which in turn is directly related to the demand for 
the products processed from livestock, there appear to be some dangers in 
the short run resulting from wholesale negotiation of feed contracts, par- 
ticularly some forms of them. I refer particularly to the possibility of sud- 
den sharp increases in supply and resulting market dislocation. 

The foregoing represents an attempt to identify some of the factors 
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which seem to be conducive to integration and which are likely to result 
in the further development of it. 

Before concluding, I would like to refer to the possible effect of legisla. 
tive programs. In the case of commodities, for which forward minimum 
price guarantees are provided by government, it would appear that such 
programs may very well tend toward the extension of contract farming, 
Perhaps I may use the current Canadian stabilization program as one 
example. Under the present act, a floor price in the current year equal to 
at least 80 per cent of the average of the previous 10 year period is manda- 
tory. The board may, in any year, prescribe a price higher than this mini. 
mum, taking production costs or any other relevant factors into considera. 
tion. With this in mind, those interested in hog production, for example, 
are in a position to know the minimum price they can expect for not only 
one year in advance but, considering the 10-year base price formula, but 
also get a fair idea of the floor for two or more additional years. The effect 
of this situation remains to be seen, but it makes an interesting speculation, 
It may, of course, be argued that with greater price assurance the pro- 
ducer will not find contracts so interesting. This, however, may be offset 
by a desire to rapidly expand facilities, with ready production credit a 
strong inducement. 

Another interesting question is the effect the possible growth of pro- 
ducer marketing boards may have on integration. One argument being ad- 
vanced is that for products covered by a marketing scheme of the central 
sales agency type, contracting will be effectively curtailed because of the 
inability of a producer to deliver his product to a specific processor due to 
the powers of compulsory direction exercised by his agency. This, of 
course, would not necessarily affect contracts arranged by a feed com- 
pany, provided that no specific delivery outlet was stipulated. But it 
might tend to promote contracts between producers and processors where 
title to the product would be vested in the latter and no ownership transfer 
would be involved at the time of final delivery. It is not clear that agency 
type marketing schemes, while involving a certain amount of integration 
within themselves, will necessarily slow down the trend of contract deals. 
Concerning the alternative type of marketing scheme which involves an- 
nual collective bargaining, this virtually amounts to contract farming on 
an industry-wide basis. 

There is always the strong possibility that artificial market regulation of 
any sort may become too oppressive or confining and unduly impede the 
natural flow of commodities through traditional marketing channels 
When this happens, complete economic integration, rather than contract 
farming, may be increasingly turned to as the only practical alternative 
There is no disputing the evidence that agriculture has already pro- 
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ceeded a considerable way down the road to integration and recently at 
an accelerated pace. Although this trend may shift in speed or direction, 
it seems probable there will be no turning back. 


DISCUSSION: DYNAMICS OF THE INTEGRATION OF 
AGRICULTURAL PRODUCTION AND MARKETING 


Forest L. Goretscu, AFEA 


Doane Agricultural Service, Inc. 


Mr. Leckie has given us a very comprehensive summation of recent de- 
velopments in vertical integration, plus a number of reasons why it is now 
taking place in agricultural production and marketing. 

The term “dynamics” is very appropo in any discussion of vertical in- 
tegration or contract farming because of the unusual speed with which 
these developments are taking place. 

We have become accustomed to the general statement that over 90 per 
cent of the broilers in the United States are produced under some type of 
integrated program. However, it was something of a shock when a recent 
Wall Street Journal article stated that 20 per cent of the nation’s eggs are 
now being produced under contractual arrangement, Many companies 
prefer to list their activities under the label of a “quality egg program” or 
other name. 

To further underscore the dynamic nature of this topic, I would 
like to point out the recent movement of production and marketing 
contracts into the swine industry. Several of the biggest feed companies in 
North America are cooperating right now with major meat packing con- 
cems in experiments designed to bring forth a mutually advantageous 
working agreement between supplier, producer and processor. 

In my opinion, the major pressure for integration in this area will come 
from the packers. The main reason can be drawn directly from Mr. 
Leckie’s paper, “The required assurance of a supply of raw materials of 
sufficient quantity and desirable quality to efficiently utilize plant, equip- 
ment and personnel throughout the year and reduce operating costs.” 

Several of Mr. Leckie’s reasons for farmer interest in such contracts are 
very applicable to the hog business. He mentioned the shift in the balance 
between capital requirements and labor-management resources, the feel- 
ing of financial insecurity in the face of larger investment and the price 
and income instability with the old marketing system, the need for sound 
technical advice and the desire to increase volume of business. 

Our Doane engineers are finding that farmers are very interested in the 
new confinement hog raising systems, but the investment in buildings and 
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equipment usually runs from $10,000 on up. A farmer making this kind of 
investment is interested in any kind of marketing contract that will give 
him a measure of security. 

Of course the feed people are in this picture too. It is a very compet. 
tive business and each company aims for as much tonnage as possible, If 
one company offers some type of financing on feed, then others must soon 
follow suit. 

Broiler and turkey growers use a complete mixed ration, delivered in 
bulk from the feed mill. This means that purchased feed is a major input 
factor in production. The traditional Midwest swine producer has been 
growing his own grain and buying only protein supplement. This was not 
a large enough tonnage to induce feed companies to set up elaborate 
financing plans. 

More recently swine production has been increasing rapidly in some of 
the grain deficit areas of the southern U.S. Favorable barge rates allow 
feed companies to move grain in from the Corn Belt, mix a complete 
ration and deliver it to the southern farmer's confinement feeding floor. 
The cost is low enough so that, along with the increased feed efficiency 
from complete mixed rations, the producer is in a position to compete 
favorably with pork from northern states, unless it is produced under the 
same efficient methods. 

Adding all these factors together, I am sure Nir. Leckie was right in his 
conclusion that, “There will be no turning back” from the road to integra- 
tion which agriculture is now traveling. Perhaps he was even a little conser- 
vative in his presentation with regard to how far we have come and how 
fast we will continue to move ahead. 

However, I do not doubt his wisdom in indicating that Canadian agri- 
culture may move somewhat more slowly because of the governments 
forward pricing program and the possible activities of producer market- 
ing boards. However, these two programs are both aimed primarily at 
helping the producer and do not achieve any of the ends desired by the 
supplier and the processor, with perhaps the exception of the swine mar- 
keting group’s real interest in providing a meat-type hog. 

In the United States, there seems no doubt that there will be more ver- 
tical integration in the poultry industry with eggs seeing the greatest in- 
crease in the near future. Contracts with swine producers will certainly 
be more numerous, especially in 1959 when hog prices will be less favora- 
ble to growers. 

Contract feeding of beef cattle is common in much of the West already. 
Now Armour and Company has announced a new program that involves 
the cattle producer. He can have his beef cows artificially inseminated 
with semen from a high quality bull at no cost to him, if he agrees to sell 


cent 

T 

g0-Ca 

B 
have 

its d 

gree 

j 


1d of 


give 


peti- 
le. If 
soon 


din 
nput 
been 
not 
orate 


ne of 
allow 
plete 
floor, 
iency 
rpete 
r the 


in his 
egra- 


| how 


agri- 
nents 
arket- 
ily at 
y the 


mMal- 


Ver- 
st in- 
tainly 
vora- 


eady. 
volves 
nated 
to sell 


DYNAMICS OF INTEGRATION—DISCUSSION 1369 


Armour the calves as weaners or yearlings at “full market price,” plus one 

to procure the right type of beef for the 
called “specification buyers” of the chain store. 

"8 a few illustrations of specific developments in vertical integration, I 

have attempted to confirm many of Mr. Leckie’s statements a ° 

its development and the reasons behind it. Certainly I have no basic disa- 

greement with his ideas as presented. 


4 


CREDIT IMPLICATIONS OF INTEGRATION IN AGRICULTURE 


R. C. ENGBERG 
Farm Credit Administration 


ROM TIME immemorial merchants, processors and other middle. 
men have found it expedient and even desirable to finance some of 
their customers. The granting of credit has been a means of gaining or 
holding patronage and establishing other business relationships. It is not 
unexpected, therefore, to find that financing has played a major role in ty. 
ing together some of the component units in vertical chains. The firm 
taking the initiative in organizing a vertical grouping frequently must 
furnish a substantial part of the capital needed by other units joining the 
chain. This has been an important factor in horizontal integration as well 

The form and extent of financing vertical integration in agriculture v 
widely. To a considerable degree the credit phases are similar to and have 
about the same problems as merchant credit. In many grower-processor 
or grower-dealer links, the processor or dealer, whom we shall refer to as 
“contractor,” sells needed supplies to affiliated growers on terms very sim- 
ilar to the most ordinary credit terms. As new forms of relationships have 
developed between contractors and growers, however, new methods of 
making capital available to growers have evolved. Modifications in the 
contract arrangements permit growers to use capital furnished by the 
contractor without taking on the usual obligations of a debtor. Some ar- 
rangements, in fact, involve a full release of credit obligation on the part 
of the grower but an increase of credit obligation on the part of the con- 
tractor. 

It is the purpose of this paper to examine the nature of these financing 
arrangements and to explore their implications. We will begin by review- 
ing the place of dealer or merchant credit generally so we can see the ex- 
tent to which this has been modified in connection with contract farming. 
We can see the new financing pattern in the broiler industry and else- 
where where capital is made available on a different basis. Finally, we 
will suggest what these trends may mean to farmers, lenders, and the ger- 
eral pattern of financing agriculture. 


Merchant or Dealer Credit 


Virtually every merchant, dealer, processor or other type of middleman 
is under pressure to give some of his customers time to pay for their 
purchases. If the customer is unable to pay in cash, then either the mid- 
dleman must let him have the goods or services with the promise to pay 
later, or the customer must borrow elsewhere so he can pay in cash, or the 
customer does not buy at all and the middleman makes no sale. Fre- 
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uently when the sale is lost, the customer goes to someone else who will 
sell on credit. These are elementary but fundamental facts of life in the 
business world. 

Many, if not most, middlemen prefer not to sell on credit. They favor 
cash sales so they can concentrate their efforts on their main business— 
selling feed, fertilizer, and other supplies or services farmers use. Grant- 
ing credit is a separate, frequently unfamiliar enterprise requiring special 
servicing, extra bookkeeping, additional capital or loans from a special- 
ized lender, and is a source of accounts receivable or payable that does not 
look good on the financial statement. There are collection problems also, 
frequently accompanied by unpleasant relations with customers. Finally, 
there are likely to be losses from accounts which cannot be collected in 
full and which probably stemmed from a poor credit policy. Some of 
these losses may have originated from customers who had been unable to 
obtain credit from specialized lenders and therefore represent less desira- 
ble credit risks. 

This problem has plagued supply cooperatives, dealers and other mid- 
dlemen of all kinds since they came into existence. Efforts to stay on a 
cash basis have been prone to break down because of failure to educate 
patrons and to establish a cash-and-carry policy. The result is loss of busi- 
ness to competitors who furnish credit. Much educational work has been 
done and much more needs to be done. Farmers point out that merchant 
credit is expensive, that interest costs on credit from production credit 
associations, banks or other specialized lenders are less and that discounts 
can usually be obtained if one has the cash so that he can shop around 
and find the lowest price. 

Numerous studies have shown the substantially higher interest cost of 
merchant credit. One of the more recent studies is that made by the Ten- 
nessee agricultural experiment station. This shows that in the 3-year period 
1954-56 the true annual interest cost of dealer installment credit to farm- 
ers averaged nearly 18 per cent compared with 7.6 per cent on commercial 
bank loans and 6.7 per cent on production credit association loans.’ Stud- 
ies by the Farmer Cooperative Service indicate credit costs of 13.5 to 15 
per cent on average accounts receivable of supply cooperatives which have 
better than average methods for controlling credit. 

In spite of such facts and educational efforts, many farmers still prefer 
the convenience of merchant credit. Dependable data on the amount of 
merchant credit used by farmers are not available but the total is no doubt 


y Thomas Romans, “Knowledge and Attitudes of Tennessee Farmers Concerning 
Credit Practices and Some Effects on Credit Management and Credit Cost,” a thesis 
submitted to the Graduate Council of the University of Tennessee in partial fulfillment 
of the requirements for the Degree of Master of Science, December 1957. 
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substantial. The Tennessee study indicated that the amount of merchant 
credit used exceeded the amount of production credit association loans, 
The total of these loans outstanding in the United States is now about 
$1 billion, The Agricultural Research Service, U.S. Department of Agri. 
culture, estimates that non-real estate loans to farmers from merchants 
dealers, individuals and similar miscellaneous sources total about $3 5 
billion. 

Dealers and supply cooperatives have tried various means of providing 
credit without having to carry it on their own books. One device is to set 
up a separate credit cooperative or corporation in the manner used ex. 
tensively in automobile financing. This approach has been used by a few 
farm supply cooperatives in financing time sales. Farm cooperatives also 
have sponsored formation of nearly 300 rural credit unions, some of which 
finance sales by the affiliated cooperative. In 1957 J. I. Case company set 
up a credit corporation for the purpose of financing credit sales made by 
dealers, and it was reported that Deere and company with over $100 mil- 
lion of installment paper on its books was considering a similar step.” 

When a separate financing agency is established, the initial capital will 
ordinarily be furnished by the parent firm. Lending funds are obtained by 
rediscounting customer notes with or borrowing through regular banking 
channels, In some cases, especially if the financing agency is organized by 
a cooperative, it may obtain funds by rediscounting with a federal inter- 
mediate bank and, under certain conditions, it may also borrow from a 
bank for cooperatives. 

In many, if not most, instances, however, the cooperative or other mid- 
dleman making credit sales is likely to carry the credit itself as an account 
or note receivable among its assets. For many years farm machinery man- 
ufacturers carried their dealers’ notes. Of course, any middleman or man- 
ufacturer who finances his customers will in turn require financing, usv- 
ally obtained from the larger city banks. In the case of cooperatives, 
required financing may be obtained from banks for cooperatives, Banks 
for cooperatives, however, have found it necessary in some cases to give 
special attention to borrowing cooperatives which furnish credit to their 
members. The accumulation of accounts or notes receivable tends to tie 
up capital and this may hamper the cooperative in carrying out the major 
purposes for which it was organized. Frequently there is a poor credit 
policy resulting in an accumulation of weak assets having potential 
losses, 

An experiment carried out during 1957 in the St. Paul Farm Credit dis- 
trict has suggested a solution to the accounts receivable problem. Produc- 
tion credit associations worked out agreements with supply cooperatives 


*Ira U. Cobleigh, “Plow Shares,” Commercial and Financial Chronicle, March 2, 
1958, p. 4. 
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for handling credit sales. Two alternative financing plans were offered to 
cooperatives. Under one plan, the cooperative guarantees farmers’ notes 
to the production credit association covering the credit sales. Under the 
other plan, the cooperative agrees to set up a reserve or guarantee fund 
equal to 5 per cent of the total amount of the account. Any losses not 
covered by the reserve are absorbed by the production credit association. 
Under both plans, the cooperative finances the purchase of any produc- 
tion credit association stock that may be required to support the loan. Ex- 
cept for the larger loans, the necessary arrangements with the farmer are 
made and documents executed at the time of the sale. This avoids the 
necessity of the farmer going to a specialized lender and making separate 
arrangements for a line of credit. 

The pilot operations in 1957 have been successful and the idea is 
spreading rapidly in the St. Paul and other Farm Credit districts. It 
promises to provide one satisfactory solution to the problem of financing 
credit sales. The farmer buying supplies or other services gets credit with 
a minimum of inconvenience to him. The cooperative does not have to 
get into the credit business and tie up working capital in accounts or 
notes receivable. Instead, the credit is furnished by a specialist who wants 
such business. So far there seems to be no important reason why this 
financing plan cannot be made to function for either cooperatives or other 
middlemen selling merchandise or services to farmers. 


Adaptation of Merchant Credit to Vertical Integration 


All of the merchant credit arrangements just reviewed have been util- 
ized in contract farming and other phases of vertical integration. Like- 
wise, most of the problems which have been encountered in financing 
credit sales are also involved on even a larger scale. 

In examining the adaptation of merchant credit to vertical integration, 
attention should be called first to the fact that the organization of farmers 
into a cooperative to perform a supply or a marketing funcion is itself a 
beginning of vertical integration. It establishes an organized link in the 
flow of product from producer to consumer. Hence, the financing aspects 
and problems for supply cooperatives discussed perviously represent one 
part of the credit aspects of vertical integration. 

Integration takes on a more advanced form when growers enter into 
specific production contracts with a dealer, canner, processor, or packer. 
As one means of inducing farmers to enter into agreements to produce for 
market or according to his specifications, a contractor will offer to finance 
a part or all of the grower’s production expenses. Feed companies, for 
example, may furnish feed on credit to producers of turkeys or eggs or 
to cattle and hog feeders. These are cases where the grower takes title 
to the poultry or livestock and also becomes the owner of the feed and 
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1374 R. C. ENGBERG 
other supplies which he buys. As an owner he can give a chattel mortgage 
as security for the debt if the feed dealer requires such security. These 
are sales where credit plays an important part in building a market and 
attracting customers. 

Fruit and vegetable processors and canners for many years have had a 
variety of arrangements for furnishing or advancing the cost of fertilizer 
and some other expenses to growers who are producing for them under 
contract. Likewise in the cotton industry where vertical integration is 
well developed, it is common practice for the commercial (noncoopera- 
tive) cotton gins to provide production credit to growers under contract, 
It is common arrangement for the cotton gin to lend a specified amount 
to the grower at a stated rate of interest to cover production expenses, 
The grower in turn may agree to sell to the gin enough cotton at an 
agreed price to repay the debt. He may also agree to have all of his cotton 
ginned at the gin furnishing the financing. In other instances, in return 
for financing, the grower merely agrees to give the gin the opportunity 
to buy the cotton at a price comparable to that which the grower may be 
able to get elsewhere. 

The cooperative cotton gins generally do not finance growers. The 
co-op gin may refer its members needing credit to the local production 
credit association. In other instances the grower will obtain his loan from 
a bank. In the delta area, the Staple Cotton Cooperative association, a 
marketing cooperative, has an affiliate, the Staple Cotton Discount corpor- 
ation, which finances production expenses of members and obtains funds 
by rediscounting members’ notes with a federal intermediate credit bank. 

These arrangements also have most of the earmarks of merchant credit. 
Financing is furnished primarily to increase or hold sales and to maintain 
other business relations. In some instances the obligation will carry a 
specified rate of interest. In other instances the interest charge consists 
of a higher price charged for feed, fertilizer or some other hidden form. 

When the contractor furnishes credit to growers, he in turn will need 
larger amounts of capital. In most cases these additional capital require- 
ment will be provided by loans from a commercial bank or he will utilize 
other means of financing accounts receivable which have developed in 
commercial financing.* 

In the types of financing just discussed, the advances made involve 
definite creditor risks to the contractor while the growers assume definite 
debtor obligations. The grower usually has considerable business risk 
also since he is buying supplies for a stated price with the expectation 


*See for example Clyde William Phelps “Accounts Receivable Financing as 4 
Method of Business Finance,” Studies in Commercial Financing No. 2, Commercial 
Credit Company, Baltimore, 1957. 
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that the finished product can be sold for enough to cover the cost of 
supplies, including the debt, and leave some margin for profit. It seems 
reasonable to conclude, however, that the business and credit risks in- 
volved in these transactions are somewhat less than in many other types 
of farming operations because the growers have contracts which assure 
some measure of market protection or stability. These contracts either 
provide an assured outlet or a premium over current market prices or in 
other ways reduce the market uncertainties. 

A different combination of business and credit risks ocurs in the type 
of integration and contract arrangements which have been developed in 
the broiler industry and are now spreading in other types of poultry and 
livestock production, Under this form of contract, the grower does not 
take or hold title to the chicks, poults, pigs or cattle which are being 
grown or fattened, The contractor retains title and as he furnishes feed, 
medication and possibly other supplies, the growing broilers or other 
livestock represent an asset of the contractor increasing in value. The 
grower on the other hand furnishes the plant where the poultry or live- 
stock is housed and produced, the labor, and possibly other minor items 
in the production process.* 

In other cases there are arrangements where the contractor leases 
pullets or gilts to the grower. Here again the contractor retains title under 
certain conditions specified in the contract.® 

In these instances where title is held by the contractor, the advances 
which he makes actually do not constitute credit and therefore cannot 
properly be carried as accounts receivable. They are investments or per- 
haps more accurately “goods in process of manufacture.” While the assets 
are on the property of the grower, he does not assume any responsibility 
as a debtor. He is more in the nature of a custodian of the livestock, feed 
and other supplies which are turned over to him. The contractor, of 
course, assumes risk in making these outlays but it is a business risk and 
not a credit risk. 

While such outlays are not credit transactions, they constitute never- 
theless a device for making capital available to the grower to use in a 
business operation and which enables him to increase the size of his oper- 
ation and thereby his income. In this respect they perform a function 
similar to that of credit. There is another feature that gives such trans- 
actions some similarity to merchant credit. They are designed to attract 
customers or establish business connections. 


‘With respect to broiler financing, see “A Summary of Selected Recent Studies 
on Broiler Financing and Contracting,” Agricultural Marketing Service, USDA, AMS- 
183, June, 1957. 

*Note, for example, George Gates, “Foxbilt Swine Lease Program Gives Feed 
Volume Big Boost,” Feedstuffs, March 28, 1958. 
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Under this type of operation, as in the case of the previous class, the 
contractor performs the function of mobilizing a major portion of the 
capital needed in production. He furnishes a good part of the capital 
needed by the individual grower as well as that needed in his own proc. 
essing and other operations. Some of this will come from his own funds 
but usually he will need business loans which will be obtained from the 
larger commercial banks or through other established financing channels 


Implications and Economic Considerations 


In considering and appraising the credit aspects of vertical integration 
which have just been discussed, a number of significant points or impli- 
cations can be identified. 

1. One result of vertical integration has been to enlarge the number of 
farmers who can be or are being financed. Many farmers who previously 
had little or no basis for credit have been able to develop a new enter. 
prise or expand one that was on a precarious basis, thus adding to their 
incomes. In the broiler industry particularly, banks and production credit 
associations had been reluctant to finance many individual growers partly 
because they were financially weak but mainly because of what appeared 
to be high risks in an industry subject to wide price fluctuations and an 
uncertain future. 

A contractor, however, can and does finance such producers with less 
risk because through his contract he has more effective control over the 
producer than has a specialized lender. His professionally trained field- 
men instruct the grower in approved methods of production, check to 
see that instructions are carried out and that everything is being done 
satisfactorily and make other important decisions. In addition, the con- 
tractor controls the marketing of the product and thus can be assured that 
the proceeds are promptly applied on the related credit or investment. 
It is in effect supervised credit in a highly developed form with consider- 
ably reduced risks. 

2. In cases where growers are being financed and supervised by con- 
tractors, standards of credit acceptability are being revised. In selecting 
growers for financing and production contracts, the prime consideration is 
coming to be the skill and ability to turn out the quality and type of prod- 
uct specified and required by the contractor. In addition to technical 


competence and general dependability, the grower also may have to pro- 


vide the land, buildings or equipment necessary for such production. 
Net worth and general financial condition, which usually are high among 
credit factors, tend to receive less emphasis since close supervision and 
rigid control by the contractor reduce the risks normally connected with 
this credit factor. 
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3. Some shifts in sources of credit are occurring in areas or industries 
where such financing by contractors is well advanced, Some accounts rep- 
resenting the financing of production expenses are being lost by produc- 
tion credit associations and smaller country banks. Such financing is being 
furnished instead by contractors who in turn obtain their credit needs 
from larger or city banks. If the contractor is a cooperative, the shift may 
be to a bank for cooperatives. 

Such shifts are already well advanced in the broiler industry. They also 
have occurred in some degree where dealers and other middlemen sell 
on credit generally. Dealers and cooperatives selling on credit are likely, 
in turn, to seek their financing from the larger banks or banks for cooper- 
atives. There may be even further links in this chain as where, for exam- 
ple, feed dealers who finance farmers are financed by the feed manufac- 
turer who, in turn, is financed by a bank or other specialized financing 
institution. The extent to which such shifts in sources of financing are 
likely to ocur cannot now be estimated. There may be offsetting trends 
as suggested in the next two points. 

4, The shifting of financing for operating expenses away from produc- 
tion credit associations and rural banks to larger city banks is not neces- 
sarily inevitable. It is doubtful if many contractors actually want to be in 
the financing business and it is probably true also that many contractors 
who are financing growers would be willing to cooperate in working out a 
transfer of the financing function to a specialized lender. Furthermore, as 
producers accumulate financial strength and technical know-how and es- 
tablish good market connections, they may desire greater independence 
and want to arrange their own financing. It seems probable also that banks 
and production credit associations in the future are likely to be more will- 
ing to finance growers who are under contract and have the benefit of the 
supervision and market outlets than they were when growers were operat- 
ing more independently and carrying more of the risk themselves. Perhaps 
amore likely possibility is the working out of financial arrangements like 
those being developed between production credit associations and coopera- 
tives in the St. Paul Farm Credit district. 

5. Production credit associations, commercial banks, federal land 
banks, insurance companies and some other lenders undoubtedly can 
obtain considerable loan business in financing the capital needs of grow- 
ers under contract. Specification production, which usually characterizes 
vertical integration, normally calls for specialized buildings and equip- 
ment. This is particularly true in contract production of broilers, eggs, 
hogs, and cattle. Many of these contracts involve carefully drawn plans 
for the type of plant and equipment to be used. 

Contractors may, but usually do not, finance such capital requirements. 
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Production credit associations and banks instead are furnishing much of 
the intermediate and longer term credit needed. This is a potential feld 
for federal land banks and other long-term lenders particularly, since the 
main collateral is likely to be a real estate mortgage. Such loans, more. 
over, will have some safeguards in that the operators will have the ad. 
vantages of definite market outlets and supervision provided under the 
contracts. 

6. Cooperatives have a potentially large role to play in vertical inte. 
gration. If they can provide the required credit and related services, they 
will be able to capture for farmers a substantial share of the economies 
that are possible in vertical integration. In such a program, cooperatives 
will need large amounts of capital and credit to finance plant expansion 
and to cover the financing of supply sales to members under contract, 
To the extent that such credit is obtained from banks for cooperatives, 
the latter will have not only an opportunity to build loan volume but also to 
take a constructive part in a program that has great potentialities for mak. 
ing savings for farmers. 

7. If cooperatives are to enlarge their role in integration and agribusi- 
ness generally, it may be necessary for some of them to revise their poli- 
cies and practices in financing sales, including particularly sales to farm- 
ers under contract. Experience shows that a basic requirement in most 
grower-processor contractual arrangements is that the grower must be ade- 
quately financed. The trends clearly suggest that many if not most growers 
will look to the contractor for financing assistance. 

Cooperatives, therefore, will likely have to give increased attention 
to financing sales to patrons. If a cooperative cannot work out arrange- 
ments through affiliated credit corporations or credit unions or through 
production credit associations or banks which are satisfactory to both the 
association and the farmers, then it may have to undertake a sound pro- 
gram of furnishing credit itself. This in effect will be an additional service 
which the cooperative will furnish. Like any other department, it should 
be in charge of an expert with the credit phases supervised by an exper- 
ienced credit man. Where the volume is insufficient to justify a full-time 
credit manager, he may be employed on a consulting basis. Such adapta- 
tions to current trends must be recognized by both cooperatives and the 
banks for cooperatives which will be called on to do a substantial part of 
the underlying financing. 

8. Although some lenders are losing business as a result of the shifts in 
financing previously mentioned, one net result of vertical integration has 
been to attract capital into agricultural industry. From some viewpoints 
this may not appear desirable because of the danger of producing sur- 
pluses. But the grower-processor contracts and financing in the broiler 
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industry, for example, undoubtedly have drawn in capital from large 
city banks and the banks for cooperatives at a rate that would not have 
been possible if each grower were left to find his own financing. As far 
as the current record shows, such loans appear to have been good risks. 
The experience suggests that the integration of growers and processors 
will be helpful in attracting capital to types of farming where risks in 
fnancing individual growers previously had been relatively high. 

9, A final point is that the role of credit and lenders is becoming more 
important as vertical integration develops. In building vertical chains, 
additional capital is usually required at nearly every step in both the pro- 
duction and marketing stages. This places the lenders in strategic posi- 
tions to influence operations and policies. By the same token, it puts a great 
deal of responsibility for success or failure on those furnishing credit. While 
it has always been important for lenders to study the operations financed, it 
is particularly necessary for them to keep abreast of new ideas and meth- 
ods which are basic to the industries being integrated and financed. If they 
do not keep fully informed, lenders are less likely to measure up to these 
added responsibilities, 


DISCUSSION: CREDIT IMPLICATIONS OF 
INTEGRATION IN AGRICULTURE 


Ivy W. Duccan 
Trust Company of Georgia Associates 


Webster's dictionary defines vertical combination as a combination or 
amalgamation of concerns engaged in different stages of manufacture 
or distribution of a product in its conversion from raw to finished mater- 
ial, Vertical integration is not new in agriculture. It is as old as indigo and 
tice production in South Carolina and as new as cotton production in 
California, or broiler production in Georgia. 

Vertical integration was developed rapidly in the South following the 
Civil War. The land holder had only his land; the slaves had only their 
labor and neither had capital. The larger plantations were financed by 
factors or cotton merchants and the small farms by the local merchant. 
The suppliers of credit assumed some rather large credit risks and re- 
ceived high returns on the credit extended. Many of the management 
decisions were made by the suppliers of the credit. 

Most lending institutions are not in a position to supply management 
along with credit. In his speech on integration in the livestock industry 
Engleman said that integration directly and primarily affects the decision- 
making function of management. It has been defined as “control by one 
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1380 Ivy W. Duccan 
management.” Note that the word is control, not ownership, by one man. 
agement. The general economists and, up to the last year or so, the agri. 
cultural marketing economists, have usually thought of corporate mergers 
as the primary examples of integration—either vertical or horizontal. Wher. 
ever there is a separation of control and ownership there are additional 
credit problems. 

Cornell University made a study of some dairy farms in New York 
state which points out the importance of capital changes in agriculture 
and also indicates why vertical integration is taking place. Their stud 
shows that in 1947 the capital used on these farms was about 3% times 
as large as in 1907. Farm receipts were up too. In 1947 they stood at 8% 
times the amount of 1907. But production expenses were 14 times as high. 
The report on the study points out that in 1907 it took 9.7 years for a 
farmer's expenses to equal his capital investment. In 1947 it would take 
only 2.5 years. Therefore, in 1907 if a farmer ran into a period of low prices 
or poor crops it would be 9.7 years before his expenses equaled his capital 
investment. By 1947 his expenses would have equaled his investment in 
2% years. 

The report goes on to say that “a falling price level could wreck the mod- 
ern farmer, but not so much because of debts as because of high and rela- 
tively fixed expenses for equipment, gasoline, fertilizer, insurance, elec- 
tricity and the like. Farming has always been a gamble. The stakes are 
much higher now than 40 years ago.” 

Technological progress in agriculture, greater standardization of agri- 
cultural products and rigid cost structures and overexpansion of the 
agricultural plant have all contributed to vertical integration. However, 
it would not seem from evidence to date that vertical integration will 
lessen the tendency for production to outrun demand. It may intensify 
this problem. 

Financial institutions extending credit to agriculture are interested in 
the degree and kind of integration. Where there is complete vertical 
integration through ownership it is relatively simple to determine who 
will get the credit and the amount and terms of credit to be extended. 
Where there is complete integration by means of contract, the problems 
—who will get the credit, the amount of credit and the terms are not too 
difficult. 

Where there is only partial integration through ownership, or by means 
of contract, the problems of who will get the credit and the amount and 
terms of credit to be extended become much more involved. 

Financial institutions are not in the business of supplying equity or 
risk capital for business or for farming. These institutions make loans 
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based primarily on the worth of the borrower, his liquidity, and the bor- 
rowers repayment ability. Furthermore, the narrow margins between 
the cost of money to the lender and interest rates charged by banks, pro- 
duction credit associations and other institutional lenders are so low as 
to preclude any extensive risk-bearing by these lenders. To the degree 
that lending institutions increase their risks they must increase their 
interest rates. 

Engberg’s paper is very good on the whole. However, I would like to 
comment on certain parts. He states, “to a considerable degree the credit 
phases are similar to and have about the same problems as merchant 
credit.” I would say that there are many more differences than similar- 
ities. 

Engberg, no doubt, is well aware of the usual high charges of financ- 
ing automobiles through automobile financing companies, and of the un- 
sound practices that have developed in automobile financing over the 
years. I do not think he means to recommend this type of financing for 
agriculture. 

In discussing the role of cooperatives and production credit associations 
in financing vertical integrated agriculture, Engberg does not give suffi- 
cient attention to management control and ownership by the cooperative 
or production credit association. The Central Carolina Farmers Ex- 
change’ and the Georgia Cotton Producers association have both had to 
meet these two problems “head on” in financing broiler production. 

Engberg states that where growers are being financed and supervised 
by contractors, standards of credit acceptability are being revised. 

These standards are not being revised, rather the credit risks are being 
shifted, to a degree, from the grower to the contractor. 

It is not necessary for small country banks to be “squeezed out” of the 
agricultural credit field because of integration. A country bank should be 
able to extend credit to integrated agriculture, provided the country bank 
has a correspondent city bank that understands agricultural lending and 
is interested in making loans to agriculture. 

I agree with Engberg in his view that cooperatives and production 
credit associations can materially assist in financing integrated agricul- 
ture. However, to the degree that they assume increased risks they will 
gain more control of management decisions and even ownership, and 
farmers will retain less control and ownership of the products produced 
and will carry little of the production credit risks. Cooperatives and pro- 
duction credit associations will have to increase their charges to cover 


‘See Abrahamsen and Engberg, “Integrated and Related Operations—Central 
Carolina Farmers’ Exchange,” Farmer Cooperative Service, USDA, General Report 44. 
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the increased risks and services, They will also likely have to increase 
their capital. 

Cooperatives and production credit associations must move with caution 
and soundly appraise their risks or they will impair their own credit ratin 
and their ability to secure funds for their operations. It is a new field to 
them and one they must explore thoroughly. 
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TENURE INNOVATIONS AND TENURE PROBLEMS 
ASSOCIATED WITH VERTICAL INTEGRATION 


RAYMOND J. PENN 
University of Wisconsin 


ERTICAL integration was once a scientific term in the economics 

profession used most often in analyzing the structure of large indus- 
trial organizations. In the last few years, however, vertical integration has 
become a commonplace term in agriculture. Professional agricultural 
economists are giving substantially more attention to the subject. Farmers 
are concerned about vertical integration and their farm organizations 
headline it at farm meetings. Stories about “vertical integration,” “con- 
tract farming,’ agribusiness,” or “package deals,” rate high in news 
value. 

The subject assigned me suggests that vertical integration in agricul- 
ture has caused some tenure problems and that we should explore avail- 
able tenure innovations which may resolve these issues. To treat this 
subject I propose to (1) comment on vertical integration, per se; (2) dem- 
onstrate the need for tenure ideas in understanding, analyzing, and re- 
solving problems created by vertical integration; and (3) delineate some 
of the tenure problems associated with rapid expansion of vertical inte- 
gration. You will not be surprised to find the “tenure” aspects of the 
subject given a strong “land” flavor in view of my experience in land 
economics. As a matter of fact, vertical integration in my filing system has 
been given a place under the general heading of land tenure. However, 
I suspect some tenure ideas and innovations important to the question 
here discussed may well come from labor's collective bargaining experi- 
ence or the university professor’s quest for tenure and academic freedom. 


Vertical Integration 


There is rather general agreement on the precise scientific definition of 
‘vertical integration.” Mueller and Collins say: “The term vertical integra- 
tion is generally used to indicate the coordination of decision-making 
processes of two or more stages of production.” 

In another place Mueller says: “Vertical integration refers to the linking 
together of two or more stages of production or marketing.” 

Scoville says: “. . . vertical integration . . . may be broadly defined as 
the coordination of the management decisions made in two or more of 


'W. F. Mueller, and Norman R. Collins, “Grower-Processor Integration in Fruit 
and Vegetable Marketing,” Journal of Farm Economics, December, 1957, p. 1471. 

*W. F. Mueller, “What Vertical Integration Can Mean to Wisconsin Farmers,” 
Economic Information for Wisconsin Farmers, August, 1958. 
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the different stages of the chain of production, processing, and marketin 
actions. Coordination here means something more personal and direct 
than the influences of the price mechanism and the marketplace.” 

Abrahamsen says: “Vertical integration . . . means taking one or more 
products through more than one stage in marketing or buying.” 

Although we have this agreement that vertical integration means coor. 
dination of management functions at successive stages, some confusion 
develops if we do not go further and specify just how such is achieved, 
We sometimes forget that there are other effective ways to link produc. 
tion stages. 

Production, processing, and marketing is, and always has been, an inte. 
grated process. In a subsistence agriculture vertical integration is very 
nearly complete since most of the production resources and most de- 
cisions as to production and consumption are in the same hands, 

But as we acquire new technology and capital so that the production 
process can be “round about,” specialization and division of labor takes 
place. The result could be a “disintegration” of the production process, 
Instead, three kinds of conditions can be employed to maintain integra- 
tion. 

1. According to our traditional economic models, market price can 
coordinate management decisions at different stages of production, proc- 
essing, and marketing. Mueller points out that in theory, price would 
integrate the activities of buyers and sellers perfectly. However, in prac- 
tice buyers and sellers often are not satisfied with the functioning of the 
price system and they seek more direct ways to achieve coordination or 
vertical integration. 

2. Another very effective method of integrating two stages of produc- 
tion, even in a highly developed agriculture, is to have ownership, and 
therefore the power of decision-making, in a single set of hands regard- 
less of who actually performs the production function. 

3. A third method of coordination, and the one probably at the root of 
most of our concern about vertical integration, is the use of contracts or 
agreements to transfer certain management responsibilities from one 
stage of the production process to another regardless of who actually 
owns the resources used at that stage. When this method is used, owner- 
ship of resources does not give the same control over management de- 
cisions or the same access to agricultural employment that it once did. 

So, it seems to me, the central question is not what vertical integration 


*O. J. Scoville, “Where to in Agriculture-Business Integration,” paper given at the 
annual meeting of the Association of Southern Agricultural Workers, Little Rock, 
February 3, 1958. 

“Martin Abrahamsen, “Business Integration—What it Means to Cooperatives, 
News for Farmer Cooperatives, Farmer Cooperative Service, USDA, November, 1957. 
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is-somehow all stages of production must be integrated—but rather how 
it is achieved. 

Mueller has just authored a publication on vertical integration with 
which I am in substantial agreement. Hence, there is no need for ex- 
tended discussion of the subject. However, there are several ideas com- 
monly overlooked that need re-emphasis. 

1, Vertical integration is often wrongly considered as automatically 
conferring market power, enabling a firm to get big and to become one 
of the few in the market. This is something farm people are worried 
about, unless, of course, the firm involved is a farmer cooperative or is 
considered part of a farmers’ “self-help” program. 

The definition of vertical integration as a scientific term says nothing 
about increasing the size of the firm, creating market power, or establish- 
ing a monopoly. The subsistence farm of the frontier days combined 
very low volume and very weak market power with an almost completely 
vertically integrated organization. Market power grows out of integration 
horizontally, out of being one of few in the market, out of being big. It 
is true, however, that as a present-day firm adjusts to new situations it is 
likely to integrate both horizontally and vertically. Furthermore, a change 
toa more vertically integrated operation requires a greater accumulation 
of technology and capital. The resulting new operation, because it is in 
fact bigger, thus has more market power than the old. Hence, there is 
some reason for the confusion when the concept becomes commonly used 
in a nonprofessional way. 

2, Technological change does not automatically and with certainty 
result in a change to new and more rigid integration devices. I suspect 
many farm people, fully aware of the rapid technological changes since 
1950, fear that Dean Butz of Purdue is right when he says that technologi- 
cal innovations require so much capital and management skill that the 
“commercial farm will increasingly assume the characteristics of a manu- 
facturing establishment. In these farm units the manager will spend 
much of his time and energy assembling ‘packages of technology’ which 
have been produced by others on a custom basis.”® 

Actually technological change does not inevitably put management 
decisions into fewer hands. It can have a variety of effects—some of them 
conflicting—on the production and marketing process. 

As previously noted, technological change was what first permitted 
division of labor and dispersion of decision control over production units. 
The result was an increase in total production. 

Even today changes such as hybrid corn or artificial insemination tend 


wae L. Butz, “The Agricultural Dilemma,” Agricultural Leaders Digest, June, 
D8. 
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to put control of management decisions into more, not fewer, hands, They 
do not encourage a new type of integrated operation. 

On the other hand, there are technological changes that make it desir. 
able or even necessary to integrate certain physical processes of produc. 
tion, and therefore tend to centralize the decision-making function, 

What happens most often is that technological changes disrupt the 
market mechanism to the point where individual firms attempt to inte. 
grate around the market. When a change increases capital requirements 
and the capital market is not available to the established firms, the sup- 
plier of capital may insist on a shift in ownership or management of re. 
sources. When a change requires increased skill or ability not currently 
possessed by the farmer, a shift in ownership or management of resources 
may be necessary until these skills are acquired. 

So technological change has an impact on vertical integration, but its 
greatest influence results from the fact that the market mechanism often 
is not able to keep pace with the changed technology. 

In agriculture, as in modern industry, market considerations are prob- 
ably much more important forces for vertical integration than technologi- 
cal factors. Scoville lists eight main forces responsible for the growth of 
agriculture-business integration. Six are mainly market considerations and 
two primarily technological. They are, in summarized form: 


The need for adequate and stable supplies. 

The need for continuous supplies. 

The need for better supplies. 

Efforts of farmers to spread and reduce risk. 

Efforts of farmers to improve prices or create a market. 

Efforts of farmers to reduce costs. 

Efforts of farm suppliers to expand the market for farm supplies. 

. Efforts of either farmers or business firms to improve efficiency of 
resources used in farm production.® 


Much of the anxiety about vertical integration disappears when we 
realize that farming is not necessarily on a one-way street from new tech- 
nology to new devices for integration. Several things can be done to re- 
duce the need for new forms of vertical integration. For instance, Mueller 
asks: 


“1. How well are our private and public credit agencies satisfying farmers’ 
needs? If these agencies can do the job, farmers need rely less on suppliers or 
buyers for credit. 

“2. How well are our extension workers, county agents, and others doing in 
helping farmers keep up with technological change or changes in market de- 


* Scoville, op. cit. 
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mand? Good farm managers don’t need much production advice from sup- 
liers or buyers, and are better able to supply what buyers want. 

“3 Have we done everything we can to make the price system work? Often 
establishment and use of better grades are effective in getting farmers to sup- 
ly the proper products. Let’s not give up the market system unnecessarily. 
“4 How prosperous are farmers? Financially poor farmers are most suscepti- 
ble to integration deals. 

“5, How well are our cooperatives doing their jobs? Farmers can do the in- 
tegration job themselves if there are sound economic reasons for integration 
and if their cooperatives are properly organized to do the job.”” 


When the answers to these questions are favorable from the farmers’ 
oint of view, not only can we expect some slow down of the process and 
a shift of management decisions back to the farmer—we can also expect 
a reduction in the tension or concern farmers feel about the integrated 
relationships that remain. Integration can be done by choice, it does not 


- need to be done out of hopelessness or despair. 


Tenure Ideas Important to Vertical Integration 


Tenure means to own and to control. Land tenure means to hold or to 
control land. Land ownership is the central subject matter. This includes 
the process by which a person acquires rights to land, whether by fee 
simple ownership, mortgage, contract for deed, cash or share lease, or 
just plain adverse possession or rights to the public domain acquired by 
prior use. It includes the limitations placed on those rights by the public 
through police power, taxation, eminent domain, and spending power. It 
includes the processes of group planning and bargaining since sometimes 
it is desirable to modify the rules governing the rights to use land. It in- 
cludes the administration of public lands as well as the public interest 
in private lands, 

It is no accident that land ownership and land tenure have been given 
special attention. Ownership or control of land gives a person the right 
to use the land, the right to his home, his place of business, to his farm. 
Control of land is a person’s access route to farming. And in addition land 
has been the farm family’s means of old age security (a hope not always 
realized). 

Adam Smith and Marshall did not intend to neglect property and the 
monopoly aspects of land ownership. However, in order to simplify their 
economic model, all property, as well as all other institutions, were as- 
sumed to remain in the status quo. The real damage of this assumption 
has come in the last 15 years with the elaborate refinement of the profit 


"W. F. Mueller, “The Economics of Vertical Integration,” speech given before 
the Workshop for Cooperative Specialists at the 30th Annual Meeting of the American 
Institute of Cooperation, Pennsylvania State University, August 22, 1958. 
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maximizing model. When the matter of land ownership is not neglected 
altogether, it is treated as an “obstacle” to the “most economic allocation 
of resources.” And research to aid in removing the obstacle, if considered 
at all, is designed to determine how much mal-allocation of resources 
results from it. If a lot, then the change will be forthcoming. It shouldy; 
be too difficult to see that if what is needed is to change certain land 
ownership laws, one should study the process of changing those laws and 
what changes in the laws would mean in terms of economic opportunity 
of persons affected. 

Land tenure has been concerned with the many facets of land owner. 
ship because control of the land resource was the access to farming (as 
well as other land uses). The “land ownership ladder” or the process of 
acquiring ownership to land has been one area of land tenure study, An- 
other has been the reasons why farm owner-operatorship has been a 
rather constant goal of farm people and of farm policy. Land tenure spe- 
cialists have documented the fact that the importance of land ownership 
grows out of the fact that it gives access to employment and more alterna- 
tives to the farm family. Land tenure specialists have also documented 
the fact that land ownership in some situations does not increase real 
opportunities for employment alternatives, when, for instance, the farm 
is too small for any kind of profiitable operation or a drought limits farm 
production. 

Some of the recent trends in vertical integration are reducing the im- 
portance of land ownership as a means of access to farming. Land owner- 
ship may not change but some of the management decisions move away 
from the farmer. The shift of management decisions carries with it control 
of employment opportunities. The problem then shifts some from control 
of land to control of the strategic factor in the integration process, Ex- 
perience of the land tenure specialist in studying ownership and control 
of land will furnish significant guides to studying the strategic factors 
controlling the integration process. 

It is my firm conviction that these land tenure ideas, subject matter, 
and methods must be incorporated in our economic analyses if we are to 
even understand integration, to say nothing of doing something about it. 


Tenure Problems Associated with Vertical Integration 


By now some of the things I consider tenure problems should be ap- 
parent as well as some of the ideas or innovations to relieve the problem. 

1, Farm people fear that each change in technology will result in more 
vertical integration shifting some of the management decisions from them. 
Actually this may not be as much of a problem as farm people think it is 
since some changes in technology can discourage the shift as well as 
encourage it. And besides, the shift can be discouraged or in some cases 
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reversed if we take aggressive steps to do such things as make adequate 
credit available, rapidly disseminate knowledge about the new tech- 
nology, and to make market pricing a more effective guide to resource 
allocation. 

9, Vertical integration stands as a threat to the family farm in the minds 
of many farm people, probably because vertical integration has flourished 
in areas of small farms with low incomes. The real problem here is one 
of adjusting the individual family farm fast enough in size, capital re- 

uirements, and techniques so that the farm family can farm as well as 

ossible and their income will be comparable with others in our economy. 
This adjustment is not a simple one, but if it can be made then vertical 
integration will probably not present a major threat to the family farm. 

3, In some areas when vertical integration has shifted the management 
decisions from the farmer, it may be desirable for farmers to organize 
their own management firm. And we may actually see some increase in 
cullective bargaining groups in agriculture. 

4, It is quite a commonly held view that vertical integration can stabil- 
ize or increase farm prices. This, of course, is not true. The reason farm 
prices are unstable and often low is that we now have the technology in 
agriculture to produce more than can be sold at a reasonable price. In this 
respect we are like any other industry. But unlike them we have not 
worked out satisfactory ways of gearing agricultural production to de- 
mand, The point is that even where vertical integration has been asso- 
ciated with horizontal integration there has not been enough market 
power in any one enterprise to control production and price. Firms may 
be larger, but the only real increase in power they gain is the power to 
compete more fiercely price-wise. This has happened in the broiler enter- 
prise. 

5. I list as a problem the need for research on how vertical integration 
is accomplished. Much of the research to date has dealt with efficiencies 
of scale. This, of course, is important. However, it is probably true in 
agriculture as it is in the nonagricultural segments of our economy that 
the major reasons for integration and mergers are not to be found in 
greater efficiency of larger units or integrated units, We will need to 
expand our research into such areas as: (1) the types of situations con- 
ducive to integration, (2) the methods including contracts used by inte- 
grators to gain control of the management decisions, (3) the effect of the 
shift in management decisions on the opportunities of the family, (4) the 
effect of vertical integration on farmers’ income and the prices of farm 
products, (5) types of action might be used to carry out group policies 
with respect to vertical integration. Economists working in land tenure, 
cooperative marketing, or those otherwise considered institutional econ- 
omists, will have a major role in this type of research. 
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Vertical integration is not an irrevocable one-way street leading on} 
to bigness. If we are not to be frightened by vertical integration we must 
understand it, use it where it expands our opportunities, and stand ready 
to discourage it when necessary. And we can discourage it if adequate 
credit is available, if farmers can keep up with technological change and 
changes in market demand, if farmers are prosperous, if the price system 
works, and if cooperatives are doing their job. 


DISCUSSION: TENURE INNOVATIONS AND TENURE 
PROBLEMS ASSOCIATED WITH 
VERTICAL INTEGRATION 


MARSHALL Harris*® 
University of Iowa 


I am in full accord with Penn that (1) vertical integration in my 
file is under the general heading of land tenure, (2) the important ten- 
ure problem is how coordination of the management function is achieved, 
(3) power in the market place is largely the result of horizontal integra. 
tion in contrast with vertical integration, (4) technological change would 
not result in vertical integration if the economic system, particularly the 
market mechanism, were functioning smoothly, (5) efficiency-oriented 
economic analysis usually tends either to assume ownership and control 
as given or to treat them as obstacles to the most economic allocation of 
resources, and (6) areas of research should include how vertical integra- 
tion is accomplished and how the shift in management decisions affects 
farming opportunities and prices. 

I am not in full agreement with his interpretation of our assignment, 
reasoning from problems to innovations. Rather, I should like to reason 
from innovations to problems. The solution of problems should come only 
after intensive research, not before the problems are defined and ana- 
lyzed. 

Anxiety does not disappear when we outline some things that we might 
do which are not conducive to new forms of vertical integration; specif- 
cally, improving public and private credit, helping farmers keep up with 
technology and markets, endeavoring to make the price system work, and 
improving farmer cooperatives. This merely shifts anxiety from vertical 
integration to imperfections in present functioning of our economic sys- 
tem. 


* Opinions expressed in this paper are those of the author and do not nein 
represent those of the Farm Economics Research Division, Agricultural Researc 
Service or the USDA. 
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The implication that there is adequate agreement on what is meant by 
vertical integration may be misleading. If one accepts the idea of agricul- 
tural integration as the coordination of management decisions made in 
two or more steps in production and distribution, then the concept is so 
vague, nebulous, and complex that it can be discussed only in the most 
general terms. This is the tangled web in which Penn became enmeshed 
in his paper; and I might say, he has plenty of company. This is indicative 
of the present state of our knowledge ofsvertical integration in agricultural 
production. 

Before we can communicate with incisiveness, we must be able to talk 
about a particular type or class of vertical integration. If vertical integra- 
tion, as suggested in recent literature, may involve merely the combining 
of stages of production on the farm, as the addition of a beef enterprise 
to consume farm-raised feed, then we do not recognize either a tenure 
innovation or a tenure problem. If it is best exemplified by contract farm- 
ing in broiler production, then vertical integration carries many tenure 
implications. 

We will remain confused so long as vertical integration encompasses in 
an undifferentiated sort of way, even as a Mother Hubbard, subsistence 
farming, agribusiness, business-farmer contracts, marketing agreements 
and orders, price support programs, business-owned farms, farmer co- 
operatives, vertical diversification, and off-farm integration of processing 
and distributing. We can neither visualize nor analyze integration ranging 
all the way from a Crusoe subsistence economy to a chain store that en- 
gages in the entire production and distribution process from artificial in- 
semination to selling the product ready for the frying pan. Classification for 
effective communication and scientific analysis is relatively untouched. 
Obviously, this is much too large a job to undertake today. 

A few tenure innovations may be summarized as follows: 


(1). Neither ownership nor operatorship carries the traditional connota- 
tion of control, whenever business management decisions are shifted from 
the farm operator, Where the contracting farmer has become a piece-rate 
worker, his role as an operator has largely disappeared. He is essentially a 
laborer working for wages, under the direction of the integrator. The shift 
from an independent operator to a managed laborer is a tenure innova- 
tion. 

(2). To the extent that management decisions are shifted from the farmer 
the basic characteristic of the family farm—whether owned or rented—has 
largely disappeared. The family farming concept is meaningless if it does 
not hold that management decisions must be largely in the hands of the 
oa operator. A tenure innovation is the managementless class of owner- 
aborers, 
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(3). Another tenure innovation is the introduction of privately supervised 
credit. This usually results whenever credit is an essential part of the 
integration. 

(4). Vertical integration introduces a new hyphenated firm as a unit of 
observation. The result may be the same whether the new firm is called 
agribusiness, integrator-farmer, supplier-producer, or other variations, If 
vertical integration makes deep inroads in the total business management 
of the firm, then a new economic model may be needed for analyzing 
tenure innovations and problems. 

(5). An operator of a highly integrated farm divests himself, to a large 
extent, of making management decisions and bearing risks, Ownership 
and operatorship, key tenure concepts, may take on entirely different 
meanings. We will need to distinguish the integrated owner or operator 
from his nonintegrated distant cousin. From the standpoint of manage. 
ment and risk, the new tenure status may be dubbed “disintegrated” 
owner or operator. For, in fact, these tenure statuses, as we know them, 
will have disintegrated, in whole or in part. 


The tenure-oriented problems that emerge with vertical integration 
have been foreshadowed by the innovations. Among them are: 


(1). A basic tenure problem is that of how management and control are 
shared in the new hyphenated business-farm firm, How will they be 
arranged under a tenure system and among a people characterized by 
independent decision and freedom of action? What are the likely ultimate 
results of this hybridization? 

(2). Another tenure problem is the security, time-wise, of the agreement 
under vertical integration. For how long a term are the parties com- 
mitted? What is the new planning horizon? What is its impact? What will 
be the situation when the relationship ends? 

(3). When vertical integration is used to secure assistance in manage- 
ment to obtain technical competence, to acquire needed credit, to assemble 
equipment, housing and feed, to alleviate risks—both price and physical- 
and to assure at least a minimum level of earning, the problem arises as 
to what tenure rights, in addition to management and control, will the 
farmer give up in exchange for these so-called advantages? How will 
this affect his farm as security for old age? What effect will it have upon 
the inheritance process? What effect will it have upon his position in the 
real estate credit market? 

(4). The complexity of the integrator-farmer relationship is multiplied on 
rented farms. What new renting problems will arise? What will be the 
impact upon the already complex human relations on the share-rented 
farm? What will the operator’s tenure rights look like after they are di- 
vided with both integrator and landlord? 
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FARMERS’ DECISIONS ON NEW PRACTICES 


Chairman: Charles H. Merchant, University of Maine 
NEW KNOWLEDGE OF DECISION-MAKING PROCESSES 


GLENN JOHNSON® 
Michigan State University 


HE TITLE of this paper calls for new knowledge about the decision- 

making processes. At last year’s meeting of the association, at least 
two papers were presented dealing with new theoretical knowledge con- 
cerning the decision-making process.’ In view of this it appears I should 
concentrate upon new empirical knowledge. 

The Interstate Managerial Survey (IMS)? has produced a substantial 
amount of empirical data on many aspects of the decision process. These 
data are available for all or part of 1075 farmers located in eight strata 
in seven midwestern states. 

I will concentrate upon only a part of these data—more specifically the 
data on types and sources of information which farmers use in their deci- 
sion processes, the importance they attach to different kinds of information 
and the difficulty they experience in getting kinds of information.* 

Finally, I will examine the information content of agricultural college 


* Cecil Haver, University of Chicago, is co-author of a bulletin manuscript report- 
ing the information contained herein in much more detail. 

‘Glenn L. Johnson, “Methodology for Studying Decision Making,” Journal of 
Farm Economics, December, 1957, p. 1215f and Clifford Hildreth, “Problems of 
Uncertainty in Farm Planning,” Journal of Farm Economics, December, 1957, 

. 14808. 
' *For more information about the IMS see Journal of Farm Economics, December, 
1955, pp. 1097-1125. As this paper covers only a small fraction of the data produced 
by the IMS, it is not properly a basis for appraising that study in its entirety. 

* The following will help the reader evaluate the probability of interviewer bias in 
some of the data presented in this paper. 

Fifty-six X* tests were run for the presence of significance differences among 
answers recorded by interviewers gathering data on sources of information used by 
farmers in the same stratum. Six of the 56 tests revealed differences larger than those 
used by those expected as a matter of chance 1 per cent of the time. Inasmuch as 
sources of information used are related to certain variables not necessarily randomly 
distributed geographically and inasmuch as sample segments were not assigned to 
—— at random this number of significant differences does not appear very 
amaging, 

Eighty-eight X? tests of significance were run for the presence of significant dif- 
ferences among answers recorded by different interviewers collecting information, in 
the same stratum, on the characteristics of the farms and managers involved. Ten of 
the 88 tests reveal greater differences than expected in 5 per cent of such tests. 
Again nonrandom assignment of interviewers to segments may account for some 
of the significant differences found. 

In any event, the number of cases showing significant differences is relatively small. 
Corresponding tests for interviewer bias have not been run on answers to other ques- 
tions used herein. 


1393 


ised 

t of 
lled 
If 
ent 
ship 
rent 
ator 
ed” 
em, 
tion | 
are 

be 
by 
ate 
ent 
om- 
will 
age- 
ble 

as 
the 
will 
pon 
the | 
1 On 
the 
ted 
di- 

| 


1394 GLENN JOHNSON 


publications so as to reach some conclusions about the role agricultural 
colleges are playing and can play in servicing farm managers who haye 
many decisions to make in the rapidly changing scientific and technologi. 
cal world of the present and near future. 


Kinds of Information Farmers Would Use in 
Organizing and Operating Farms 


The information patterns which farmers say they would use in organ. 
izing and operating farms are indicative of the broad general nature of 
farmer demand for information. The IMS furnishes us with some indica- 
tion of these information patterns in eight selected areas located in seven 
midwestern states.* 

Table 1 indicates that production (old technological) information and 
information on new technologies are the predominant types that farmers 
would use in organizing and operating farms for profit. Over 50 per cent 
of the times farmers mentioned the broad categories, they mentioned one 
of these two types. Farmers mentioned the need for information on new 
production technologies more often when considering the operation of 
farms for profit than when considering farm organization. In considering 
the operation of farms to maximize family satisfaction, farmers paid rela- 
tively more attention to information on institutions and home technology 


(both new and old), 


Relative Importance of Different Kinds of Information to 
Selected Groups of Midwestern Farmers in 1954 


The relative number of times farmers would use different kinds of 
information does not necessarily indicate the relative importance of the 
different kinds of information to farmers—for instance, one need use 
information which saves his life but once for it to be important to him. To 
check this, farmers were asked to rank five types of information according 
to relative importance to them. The five types included information on 
prices, production methods, new technology, humans and _ institutions. 
Flash cards describing and giving examples of the five broad types of in- 
formation were given to each respondent. These cards, which will be 
printed in more detail in later reports, have already been distributed to 
many in the profession. As farmers were asked to give these ranks for “set- 
ting up and operating farms to get the most out of life” and “for profit’, the 


*North Dakota, Iowa, Kansas, Kentucky, Ohio, Indiana, and Michigan. Methods 
of coding and processing are discussed in a Michigan Agricultural Experiment Station 
publication now in process of clearance and publication. The kinds of information 
farmers would use were classified into over 200 categories which were classified into 
42 subcategories and finally into the six major categories. 
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1. NuMBER OF ‘TIMES CoMPONENTS®* OF THE Masor ‘Types or INFORMATION 
Were MENTIONED BY SELECTED Groups oF MipwESTERN FARMERS IN 1954 


In Connection With 


Type of Information Operating Farms For 


Organizing 
Farms Family 
Profit Satisfaction 

Number Percent |Number Percent |Number Per cent 
Price 46 1.6 919 yf 89 5.6 
Production Method 1565 53.0 1562 44.1 230 14.4 
New Production Technology 4 P| 642 18.1 103 6.4 
Human 455 15.4 50 1.4 255 16.0 
Institutional 871 29.5 322 9.1 804 50.3 
Home Technology 11 4 45 1.S 117 7.9 
Total 2952 100 3540 100 1598 100 
Number of Farmers Interviewed 534 903 903 


® Excludes mentions of the six broad types—only mentions of component category are tabu- 
lated Chi-square = 3269 with 18.3 required at the 1 per cent level. 


total ranking apply to an average, of sorts, of the situations to which the 
three columns in Table 1 apply. 

On an over-all basis, the rankings show price information to be rela- 
tively more important than indicated by the relative number of times 
farmers indicated they would use price information. 

However, we cannot overlook the fact that production methods (old 
technology) and new technology jointly accounted for a high proportion 
of the “most important” rankings. Clearly, technological information 
would be a widely if not the most widely used type of information for the 
farmers interviewed. 

Information on new technology has a different pattern of importance 
than information on existing production information. It was ranked of 
first importance in only 64 out of 920 rankings and least important in 216 
out of the same number of rankings. 


Sources of Information Used by Farmers 


The IMS provides considerable information on sources of information 
which farmers use in securing different types of information, On the 
average, six noncommunicative sources of information were used more 
frequently than 18 communicative sources. See Table 3 for this tabulation 
and the headings of Tables 4 and 5 for the specific communicative and non- 
communicative sources involved. 

Among noncommunicative sources, the most used source of information 
on existing production methods was past experience while the most used 
source of information on new technology was the observed experience of 


= 
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TABLE 2. NUMBER OF SELECTED MIDWESTERN FARMERS ASSIGNING DIFFERENT Deeruss op 
IMPpoRTANCE TO THE Five Major Types or INFORMATION IN SEertine UP ayp 
OPERATING Farms (1) TO GET THE MOST OUT OF LIFE AND (2) FOR PROFIT, 1954 


Purpose 
Degree of Importance by 
Type of Information To Get Most For Profit Total 
Out Of Life 
Most Important* 
Prices 101 251 352 
Production Methods 103 222 325 
New Technology 20 44 64 
Human Information 27 52 79 
Institutional 37 55 92 
Could not rank a first 3 5 8 
Second Most Important> 
Prices 157 74 231 
Production Methods 182 83 265 
New Technology 101 42 143 
Human Information 69 31 100 
Institutional 88 49 137 
Could not rank a second 32 12 44 
Least Important® 
Prices 31 25 56 
Production Methods 34 9 43 
New Technology 145 71 216 
Human Information 208 88 296 
Institutional 134 70 204 
Could not rank a fifth 77 28 105 
All equally important — -- 100 
Could not rank any — —_ 47 
Question not answered 8 
Number of farmers interviewed 1075 1075 1075 


® Chi-square=4.9 with 11.07 required at the 1 per cent level of significance. 
» Chi-square= 1.9 with 11.07 required at the 1 per cent level of significance. 
© Chi-square=9.2 with 11.07 required at the 1 per cent level of significance. 


TaBLe 3. Use or EIGHTEEN COMMUNICATIVE VERSUS NONCOMMUNICATIVE SOURCES OF 
INFORMATION IN SECURING FIvE Types OF INFORMATION BY 


1075 SELECTED MipWESTERN FARMERS IN 1954 


Kind of Source 
Type of Information 
Communicative Noncommunicative Both Sources 
Number Per cent Number Per cent Number | Per cent 
Prices 4,840 68.7 2,203 31.3 7,043 100 
Production 2,610 58.8 1,827 41.2 4,437 100 
New Technology 926 67.3 450 $2.7 1,376 100 
Human 1,067 55.7 848 44.3 1,915 100 
Institutional 2,517 68.0 1,185 32.0 3,702 100 
Total 11,960 64.7 6,513 $5.3 18 ,473 100 


Chi-square = 206.3 with 13.3 required for significance at the 1 per cent level. 
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TaBLE 4. NONCOMMUNICATIVE Sources OF Five Masor Types or INFORMATION BY 
Numsers OF Farmers Reportine Use With PEercentaGE DistTRIBUTIONS BY 
SourcE AND TypPs, 1075 SELECTED MIDWESTERN Farmers, 1954 


Numbers 
Prices 880 67 99 244 487 426 2203 
Production 619 135 286 452 241 94 1827 
New Technology 56 33 107 170 80 4 450 
Human 465 18 44 208 101 12 848 
Institutions 526 36 29 212 345 37 1185 
Total 2546 289 565 1286 1254 573 6513 
Percentages 
Prices 40.0 3.0 4.5 11.1 22.1 19.3 100 
Production 33.9 7.4 15.7 24.7 18.2 6.1 100 
New Technology 12.4 7.8 23.8 $7.8 17.8 9 100 
Human 54.9 2.1 5: 24.5 11.9 1.4 100 
Institution 44.4 3.0 2.5 17.9 29.1 be | 100 
Total 39.1 4.4 8.7 19.9 19.3 8.8 100 
Percentages 
Prices 34.6 23.2 17.5 19.0 38.8 74.3 33.8 
Production 24.3 46.7 50.6 $5.1 19.2 16.4 28.1 
New Technology 2.2 11.4 19.0 18.2 6.4 ae 6.9 
Human 18.3 6.2 T.0 16.2 8.1 2.1 13.0 
Institutions 20.6 12.5 5.1 16.5 27.5 6.5 18.2 
Total 100 100 100 100 100 100 100 


Chi-square = 1311.8 with 37.6 required for significance at the 1 per cent level. 


others, Past experience and reasoning from information known to be true 
were important sources of price information, the later result being con- 
sistent with a much greater than expected use of economic theory by farm- 
ers in forming price expectations revealed elsewhere in the IMS.° Past ex- 
perience was the important source of noncommunicative information con- 
cerning institutions and humans. 

In the case of communicative sources farm magazine’s were the most 
used sources of production information with county agents, vocational 


*The data on price expectations are being analyzed by Earl J. Partenheimer, 
Michigan State University. 
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Chi-square = 3781 for 72 degrees of freedom. With 30 degrees of freedom 50.9 1s significant at the 1 per cent level. 


DECISION MAKING PROCESSES 1899 


agricultural teachers and agricultural college representatives in close sec- 
ond place. Experiment station publications were third. Obviously, the 
agricultural colleges are an important source of information concerning 
existing production methods. 

The situation, however, is considerably different in the case of infor- 
mation on new technology and prices. 

For new technology, farm magazines are in first place with dealers, 
salesmen and buyers (as a group) second. Newspapers (singly), county 
agents, vocational agricultural teachers and agricultural college repre- 
sentatives (as a group) and neighbors and relatives (also as a group) are 
in a weak virtual tie for third. Experiment station publications are in 
seventh place. It is clear that the agricultural colleges are not used as much 
directly as are other sources of information on new technology. Even 
though many magazine, newspaper, and radio presentations about new 
technologies originate with the agricultural colleges, one must be careful 
about concluding that these colleges originate all or even most of this 
information. Many such presentations, for instance, are based on commer- 
cial farm sources and industrial sources while almost all advertisements 
dealing with new technologies come from commercial sources. The rela- 
tively small amount of information on new technology in college-printed 
publications is further reason for caution. 

For prices, farm magazines (singly), dealers, salesmen and buyers (as a 
group), newspapers and radios are the important communicative sources. 
Past experience was the important noncommunicative source. Agricul- 
tural colleges were not important direct sources of price information. 

The important communicative source of institutional information was 
newspapers though farm organization publications and people combined 
were close competitors, For information on humans, neighbors and rela- 
tives (as a group) were the important source of communicative informa- 
tion. Again, agricultural college sources did not play important roles. 
Clearly, farmer respondents did not always indicate that they used agri- 


cultural college sources because it was the “socially acceptable thing to 
do.” 


Kinds of Farmers Using Different Communicative 
Sources of Information 


Different kinds of farmers use different communicative information 
sources. Even so, when a farmer contacts a source, the pattern of infor- 
mation he obtains may not depend on his characteristics.* Analysis has 


*Five hundred and forty X? tests of tables relating 30 characteristics of farmers 
to the kinds of information they secured from 18 different communicative sources 
failed to reveal a single difference significant at the 5 per cent level. On the other 


1400 GLENN JOHNSON 


not yet proceeded far enough to draw the corresponding conclusions fo 
noncommunicative types of information. Though more detailed analysis 
will reveal what kinds of farmers use which sources, this information jg 
not yet available in fully evaluated form.’ 


Difficulty Experienced by Farmers in Getting Different 
Kinds of Information 


The types of information used by farmers have been considered along 
with the importance attached to different kinds of information and the 
sources of information used by farmers. Another relevant consideration 
is the difficulty getting different types of information. 

Table 6 indicates that price information was the least difficult type 
of information to secure for 241 out of 1068 farmers. Of the same number 
192 found production information least difficult to secure while only 60 
said the same thing about information on new technology. On the other 
hand, about equal numbers found information on prices, new technology, 
humans and institutions most difficult to obtain with a somewhat smaller 
number finding production information most difficult to obtain. 


Information Content of Agricultural College Materials 


The data on information patterns used and valued by farmers along 
with the data on sources used and difficulties encountered in securing 
different kinds of information suggested that the information content of 
agricultural college publications be examined. 

Data on the information needs of farms can serve as one limited cri- 
terion for evaluating the information in agricultural college publications. 
They cannot serve as the sole criterion for many reasons including (1) 
the possibility that scientists abreast of forthcoming technical, economic 
and institutional changes may know the information needs of farmers 
better than farmers, (2) the possibility that the information can be pro- 
duced more efficiently elsewhere than in the agricultural colleges and (3) 
the distinct possibility that information can be distributed more efficiently 
by non-agricultural college media such as magazines, radio, trade jour- 
nals, and advertising. 

Agricultural college publications place a heavy emphasis on technologi- 
cal information, especially on existing methods of production.® For the 


hand, 111 X° tests of 170 tables relating 34 characteristics of farmers to the com- 
municative sources they use in obtaining different kinds of information revealed dif- 
ferences which were significant at the 5 per cent level. 

‘This analysis is being conducted by Russell Mawby, Michigan State University. 

* The tabulations for the extension service and experiment station publications were 
made as follows: Each article, circular or bulletin was reviewed for content with 
respect to the 42 sub-categories established in coding the types of information which 
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Taste 6. NUMBER OF Farmers INpicaTiINnG DirreRENT RELATIVE DiFFICULTIES 
EXPERIENCED IN SECURING Five Major Types or INFORMATION, 
1075 SELEcTED MipwEsTERN Farmers, 1954 


Difficulty in Securing 
Relative Difficulty and Types 
Of Information Most Second Most Least 
Difficult Difficult Difficult 
Production 105 115 129 
New Technology 138 122 60 
Human 150 126 97 
Institutional 142 123 95 
Could Not Choose 28 126 97 
All Five Equally Difficult 213 213 213 
All Five Equally Easy 33 33 33 
Could Not Rank Any 109 109 109 
Question Not Answered 7 7 7 
Number of Farmers Interviewed 1075 1075 1075 


Chi-square= 190.5 with 34.8 required at the 1 per cent level. 


seven cooperating states, the 1953-55 pattern of information in printed 
experiment station and extension publications proved to be an average, 
of sorts, of the patterns which farmers say they would use in organizing 
and operating farms. The pattern of information in farm and home de- 
velopment materials and in farm management texts was quite similar to 
that farmers say they would use in organizing farms, the difference being 
a somewhat heavier emphasis on information about existing production 
methods. This suggests that farm and home development workers and 
farm management teachers are “organization” as contrasted to “opera- 
tion” oriented. The same appears true of extension and research publica- 
tions but to a lesser degree. One can speculate that with the trend towards 
more large scale farms (corporate, contract and/or integrated) the need 
for repeated reorganization of each farm at the end of normal life cycles 
may decline. This may tend to require more of an “operation” orienta- 
tion. 

Information on prices. Farmers indicated that price information is 
used more in operating than in organizing farms. They ranked it as the 
most important by a narrow margin. Aside from their own experience and 
reasoning (noncommunicative sources), farm magazines, newspapers, 


farmers would use in organizing and operating farms. Each publication received only 
one check for each sub-category. Thus, any one of the six major information categories 
could receive only as many checks and references as the head sub-category. The im- 
portance of each reference was not weighted. As the same system was used in coding 
the use which farmers would make of information, comparisons on a relative basis 
should be quite valid. Similar procedures were used in coding the farm and home 
development materials. In the case of farm information texts, index entries were 
tabulated according to the 42 sub-categories. 
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TaBLe 7. A CoMPARISON OF FARMER INFORMATION PatTEeRNSs WitH IN SELEcTED 
AGRICULTURAL COLLEGE MATERIALS AND FarM MANAGEMENT Text Books, 
PERCENTAGE DistRIBUTION FoR Eacu or Srx Masor Types or INForMATION 


Major Emphasis for Information Patterns in 
Type of Information Niel Operating Farms for | Printed Publications me yar 
Farms Profit Satis- Extension |Experiment} Home mo 
faction | Services* | Station* | Materials>] Texts 
Per cent 
Price 1.6 26.0 5.6 24.3 12.9 3.1 11.7 
Production Methods 53.0 44.1 14.4 46.9 58.4 74.9 67.4 
New Production Technology 0.1 18.1 6.4 ca 2.1 — 0.7 
Human 15.4 1.4 16.0 3.2 6.1 13.1 4.8 
Institutional 29.5 9.1 50.3 17.9 17.9 3.6 145 
Home Technology 0.4 1.3 7.3 6.5 2.6 5.3 0.9 
Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


® For the seven states cooperating in I.M.S. 

For five of seven states cooperating in the I.M.S. 

° For five texts. 
radio and dealers salesmen and buyers as a group were the important 
communicative sources of price information. County agents, vocational 
agricultural teachers, college representatives and experiment station pub- 
lications did not rank high as direct sources. This is consistant with the 
proportionally small amount of price information in agricultural experi- 
ment station publications, but not with the proportionally large amount 
of price information in extension publications. Consistency is seen, how- 
ever, when it is realized that many extension reports are the more ulti- 
mate source of newspaper, magazine and radio news stories about prices. 
Farmers ranked price information of high importance. They indicated 
they would use more in connection with farm operation than in connec- 
tion with organization but did not indicate unusual difficulty in securing 
it. The relative amount of price information in college publications 
agrees, in an average sort of way, with the relative amounts used by 
farmers in organizing and operating farms. Farmer's opinions about diffi- 
culty in procuring price information apparently do not suggest much need 
for change in the price information content of agricultural college publi- 
cations or in the channels through which such information passes. 

Information on existing production methods. The large amount of in- 
formation on existing production methods in agricultural college publica- 
tions is consistent with the tendency of farmers to depend heavily on 
agricultural colleges and closely related sources for information on exist- 
ing production methods, It is also consistent with the fact that farmers 
often indicated that information on existing production methods was least 
difficult to get. This combines, in a gratifying way, with the high impor- 
tance farmers attached to such information and the extensive use they 
indicate they make of it to suggest that the agricultural colleges are serv- 
ing farmers’ needs for production information rather well. Our technical 
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departments appear to have done well in supplying a large, important 
need for a type of information they are well equipped to supply. 

Information on new technology. The situation, however, appears some- 
what different when information on new technology is considered. In this 
case, agricultural college materials appear relatively light content-wise 
while farmers fill their needs substantially, but far from exclusively, from 
non-agricultural college sources. Both in their indicated use and in their 
rankings of the different kinds of information, farmers indicated that 
they regard information on new technology to be moderately important; 
this is especially true in connection with farm operation. Table 6 indi- 
cates, that information on new technology is probably the most difficult 
(by a narrow margin) type of information for farmers to secure. It appears 
that for the years considered some opportunity existed for the agricultural 
colleges to expand their production and distribution of information on 
new technology. 

With rapid scientific and technological advances we can expect this 
opportunity to grow. The real questions about expanding the proportional 
emphasis on new technology in the agricultural colleges involve the abil- 
ity of the agricultural colleges to produce and distribute this type of infor- 
mation. Are we financed and equipped to work on antibiotics, nuclear 
energy, hormones and synthetic chemicals or are we working with “Edi- 
son-like” laboratories in a “nuclear” age? If we have “Edison-like” lab- 
oratories could we finance “nuclear” ones? 

Information on institutions. There is proportionally less institutional 
information in agricultural college publications than farmers say they 
would use in (1) organizing farms and (2) operating them for maximum 
satisfaction but more than they say they would use in operating for maxi- 
mum profits, Still further, the institutional information in agricultural 
publications is likely to deal with state and national rather than local 
institutions whereas farmers indicated the amount they would use of all 
three types. It is likely, therefore, that agricultural college publications 
place about the same proportional emphasis as farmers on information 
about state and national institutions. Farmers obtained institutional in- 
formation primarily from their own experience, newspapers, reasoning, 
neighbors, relatives and radio. Agricultural college sources were of lesser 
importance and did not serve as significant sources of information on 
local institutions.® 

As, obviously, the agricultural colleges are poor sources of information 
on local institutional arrangements such as churches, schools and drainage 
associations, the agricultural colleges are probably placing a fairly appro- 


‘ ony statement is based on more detailed tabulations than those reported in 
able 1. 


5 
9 
0 

ant 
nal 
ub- 
the 
eri- 
unt 
Ow- 
lti- 
ces, 
ted 
ec- 
ing 
ons 
by 
iffi- 
eed 
bli- 
in- 
ica- 
on 
ist- 
ers 
past 
)or- 
hey 


1404 


B. D. CrossMon 


priate proportional emphasis on the kinds of institutional information 
they can produce. 

This conclusion, however, is not necessarily grounds for complacency, 
Scientific and technological advance may be creating necessary, if not 
sufficient, conditions for vastly different economic institutions. Vertical 
integration, contract farming and our changing governmental programs 
are cases in point. A careful evaluation by social scientists would prob. 
ably suggest appropriate kinds of additional institutional information for 
production and dissemination by the agricultural colleges. 

Information on humans. Information on human behavior is used re. 
latively more in organizing farms and in operating for satisfaction than in 
operating for profit. Few farmers ranked it most important while many 
ranked it least important. The numbers of farmers finding human infor. 
mation most difficult to secure was not unusually large and the number 
ranking it least difficult to secure was relatively small. Agricultural col- 
leges and closely related sources were not used extensively as sources of 
information on humans. In the 1951-55 period, printed agricultural experi- 
ment station and extension service publications, and farm management 
texts contained a proportionally small amount of such information; farm 
and home development materials contained proportionally more. By and 
large, the agricultural colleges may not be appropriate agencies for pro- 
ducing and disseminating information about the behavior of specific indi- 
viduals; however, these institutions may be appropriate sources of broad 
types of information concerning human behavior. Moreover, the future 
may hold larger-scale farms employing more hired laborers per farm with 
a greater need for emphasis on labor relations than now exists. 


DISCUSSION: NEW KNOWLEDGE OF DECISION- 
MAKING PROCESSES 


B. D. CrossMon 
University of Massachusetts 


The title of Johnson’s paper is a drawing card. It is more so when one 
is familiar with his previous writing on managerial concepts and the 
theory of decision making. Once the cover page is opened, however, the 
reader may encounter disappointment in finding new knowledge of de- 
cision-making processes. Does the mass of empirical data presented by 
Johnson contribute much to the knowledge of how farmers make deci- 
sions? This question reminded me of a boyhood experience of seeking the 
core of a baseball. With the torn cover removed, a maze of yarn, some 
with broken ends, confronted me. Which choice of thread would lead me 
most directly to the heart of the problem? 
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In this partial report on the progress of the Interstate Managerial 
Survey (IMS), Johnson provides tabular summaries of farmers responses on 
information needed for their decision making. We are not told whether one 
or several persons did the actual coding of farmers’ responses as to 
sources and kinds of information. This portion of the survey responses 
may have been fairly easy to objectively code if none of the responses to 
the oblique and open-ended questions were included. Similar concern 
extends to the coding of college bulletins as to content. 

More important is the interpretation of how farmers used the types of 
data listed in making decisions. In the first draft of his paper Johnson 
indicated this was being done. He also outlined project intentions of de- 
veloping farmers expectation (prediction) models, their personal strat- 
egies, insurance schemes, and wealth utility. Regrettably this new knowl- 
edge is not yet available. 

This fleeting glimpse of Johnson’s hopes gives an indication of the 
progress of the study. Project leaders in earlier articles have anticipated 
the process of decision making to include the steps of observing a prob- 
lem, making an analysis of it, deciding on courses of action, taking one 
and accepting the consequences. The present paper stops before comple- 
tion of the analysis step. Furthermore, we are not enlightened on the 
analytical process of farmers in using the information they say they need. 
Have the leaders of the IMS bogged down in their interpretation of the 
anticipated analysis step? Are we offered any empirical direction on 
how farmers form “observations” of their managerial problems? 

All of the anticipated steps involve farmers behavior: observing, ana- 
lyzing, predicting, acting, and accepting results. From a “nose-counting” 
approach of farmer interviews, can we expect to learn how and through 
what steps farmers make their their minds? Last year, Johnson touched on 
this difficulty. He indicated that farmers have both beliefs and values and 
that the IMS was weaker in securing the latter. Values, of course, deter- 
mine final action choice. The present tables of information responses are 
only indications of certain farmers beliefs and even these are conditioned 
by ever-present values. Farmers responses to interviewers were condi- 
tioned by the desire to appear as rational behaving managers. 

Motivation research psychologists have largely discarded the statistical 
technique of asking people what they want and what they do. They 
found the answers false. For example, a group of people, from a list of 
borrowers of a personal finance company, were asked if they borrowed 
from such sources. All replied no. A brewery study indicated the public 
preferred its “light” brand of beer three to one but sales of regular beer 
of the same brand continued nine to one for years. Other examples are 
plentiful in the current best seller, The Hidden Persuaders. The book 
describes people as “bundles of day-dreams, misty hidden yearnings, 
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guilt complexes, irrational emotional blockages.’—“image lovers given to 
impulsive and compulsive acts.” We give answers hoping the recipients 
will form the images we desire of ourselves. 

So far, the IMS has not described many of the “images” (farmers) and 
their behavior in decision making. Earlier, project leaders have given us? 
image concepts of inductive and deductive thinking managers. The pres. 
ent progress report only touches on the personal characteristics of farmers 
and their relationships to information needs. A footnote indicates that 
when 34 instead of 30 personal characteristics of farmers were tested in 
relationship to communicative sources of information, significant differ. 
ences were found. Apparently these four unexplained characteristics are 
important even when in compound with the others. 

Another image the reader may mentally form in reading Johnson’ 
paper concerns the relatively small number of farmers reporting interest 
in “new technology.” Perhaps our minds see a type of innovator, But 
we have no clear distinction between “new technology” and “old tech- 
nology” information. In the tables presented, “Production” and “Produc- 
tion Methods” seem to replace “old” technology. Nor is it clear who wants 
what. 

In summary, I see little benefit from these data on farmers’ informa- 
tional beliefs without an associated array of the types of farmers desiring 
the data and how these managers actually use the information in decision 
making. Without more knowledge of farmers’ values the whole effort may 
yield barren fruit. Some supplementary guidance in the area of value 
determination from psychologists should be helpful. 

It has been a stimulation to follow the threads in the development of 
the IMS, particularly for one outside the interstate region. It was my 
privilege to attend the 1953 Risk and Uncertainty Conference in Boze- 
man, Montana where the broad aspects of managerial problems were 
discussed.* This was followed by the enthusiastic papers at the 1955 
annual meeting and that of Johnson at the 1957 meeting. I regret the 
present paper has given me a let-down, This report from the project 
seems to have shied away from complex managerial problems as they 
arise on the individual farms. Statistical sorts of information types and 
sources, still isolated from the differing farmers who provided them, are 
offered us. 

The IMS is certainly a fine example of regional departmental coopera- 
tion in research, Still, I cannot term it an interdisciplinary study on farmers 
beliefs and values portrayed in their decision-making processes. Mana- 
gerial decisions extend beyond economics and sociology—even to the sub- 
conscious aspects of human behavior. 


*Vance Packard, The Hidden Persuaders, New York: David McKay Co.; 1957. 

*See Journal of Farm Economics, December, 1955, p. 1122-25; and Journal of 
Farm Economics, December, 1957, p. 1219-20. 

* Published as North Dakota Experiment Station Bulletin 400, 1955. 
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FARMERS’ DECISIONS IN THE USE OF FERTILIZER 


Moy.e S. WILLIAMs*® 
National Plant Food Institute 


ANAGERIAL decisions relating to the use of chemical fertilizer 

are becoming more important, since the increased use of fertilizer 

has been one of the main features of the technological revolution in 

agricultural production. Information on how farmers make decisions re- 

lating to one production practice should be helpful in understanding the 
decision making process itself, 

A study designed to look at only one kind of the many decisions farm- 
ers make has obvious limitations. However, it is felt that a limited study 
such as the one described here can supplement work being done else- 
where in adding to knowledge of the managerial process." 

This paper is based on a study of farmers’ attitudes toward the use 
of fertilizer.2 The National Plant Food Institute (NPFI) has the over-all 
objective of encouraging the proper use of fertilizer, consistent with 
agricultural colleges’ programs and activities. We have felt the need to 
know more about farmers’ behavior as related to fertilizer use, so that 
our efforts could be made more effective. This study was designed to 
provide the Institute staff and member companies with inforrnation that 
would help in selecting those activities that appear to offer the best 
means of achieving our overall objective. 


The Study 


The study of farmers’ decisions in use of fertilizer started with this 
over-all objective—to discover behavioral, attitudinal and environmental 
factors which are associated with different levels of fertilizer use by 
farmers. 

Specific study objectives were: (1) To determine how farmers go about 
deciding on using or not using commercial fertilizer and locate factors 
which influence this decision, (2) To investigate the association between 
farmers’ general attitudes toward farming (and the future of farming) 


* Delbert L. Rucker has been most helpful in the preparation of this paper. Also, 
the writer would like to thank Burnell Held and John B. Claar for their helpful sug- 
gestions, 

"The terms “decision-making process” and “managerial process” are used in the 
usual farm management sense. See papers presented on “Progress and Problems in 
eng Studies,” Journal of Farm Economics, December, 1955, pp. 1097- 

125. 

* The study, entitled “A Study of Farmers’ Attitudes Toward the Use of Fertilizer,” 
was made by National Analysts, Inc., of Philadelphia for the National Plant Food 
Institute. Copies of the report on the study have been made available in limited 
quantities to land-grant colleges. 
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and their level of use of commercial fertilizer, (3) To find out where farm. 
ers seek information about fertilizer and the influence of these sources on 
farmers’ attitudes towards fertilizer, (4) To investigate the association be. 
tween the level of knowledge and the level of farmers’ use of fertilizer 
(5) To find out farmers’ knowledge of and attitudes toward soil tests and 
demonstration plots, (6) To describe the major positive and negative atti- 
tudes toward commercial fertilizer which are held by farmers with dif. 
ferent levels of use. 

The research company planned, developed, and carried out the surve 
and analysis with the close cooperation of the staff of the NPFI and repre- 
sentatives of member companies.’ In contrast to some other studies of 
farmers’ decisions this was designed as a consumer research project and 
the methodology used was that normally associated with marketing (or be- 
havioral) research. The importance of this approach has been recognized 
by Nybroten. “It seems that subjective valuations, which ultimately must 
be part of any transaction, are often inadvertently forgotten by analysts if 
the business transactions involve production goods, even though the same 
analysts might be perfectly aware of this if the transactions involve con- 
sumer goods.”* 

The study was developed so that information would be available for 
five major regions of the country. The population studied was those 
farmers who operate farms of 100 acres or more and excludes share- 
croppers (as defined by census). The sample design used was a stratified, 
multi-stage, cluster, area probability sample.* 

Since the universe was different from the census enumeration of all 
farms, screening was necessary to determine eligible farmers, Altogether, 
500 segments of areas were selected from 80 sample counties. The sample 
used gave 1891 useable questionnaires. 

The information was collected from farmers by the survey method in 
late summer, 1957. A structured questionnaire composed mainly of multi- 
ple choice, preceded, and open-end type questions was used. 

The data were cross-tabulated by level of use.? The “level of use” 


* The planning and development of the study was under the direction of Dr. F. P. 
Kilpatrick, a psychologist. The survey and analysis were supervised by Mrs. Jean 
Szaloczi, a sociologist. The study teams also included a statistician, a mathematician, 
and an agricultural economist. For more on how a private research company ap- 
proaches research, see F. P. Kilpatrick, “New Methods of Measuring Consumer 
Preferences and Motivation,” Journal of Farm Economics, December, 1957, pp. 1818- 
1320. 

‘Norman Nybroten, “Methods of Studying Attitudes Relevant to the Economics 
of Fertilizer Marketing,” Economic and Technical Analysis of Fertilizer Innovations 
and Resource Use, Ames: The Iowa State College Press, 1957, pp. 117-118. 

* Details on sampling and methodology are shown in Analytic a on the study. 

*The “level of use” refers to amount of fertilizer used on the farmer's two most 
important crops (as determined by the farmer) for the crop year 1956. High users 
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was a subjective classification made of each questionnaire by agronomists 
from each region who were intimately acquainted with farming and soil 
conditions in the particular region. This classification was necessary to 
achieve the objectives of the study, and worked very well. Objective 
methods of classification tried were not satisfactory. 

Specific questions on fertilizer were asked about the two most im- 
portant crops grown, as designated by the farmer. It was felt the farmer 
would be more likely to follow recommended practices on crops he con- 
sidered most important. Hence, 14 per cent of those classed as non-users 
used some fertilizer on other crops on the farm. 

The interpretation of results drew heavily upon present knowledge of 
social, psychological, and economic aspects of human behavior in general 
and farmers’ behavior in particular. These interpretations are presented 
as general conclusions and no attempt is made here to cite the statistical 
data on which these conclusions are based. 


Results 


Here are some of the more important findings from the study as based 
on the analysis by National Analysts, Inc., and summarized by the staff of 
NPFI: 

(1) The “average” farmer’s knowledge about fertilizer is surprisingly 
limited. He does not seem to understand clearly the meaning of analysis, 
grade or ratio. 

(2) Because of limited knowledge and lack of understanding about 
fertilizer, much information, especially about analysis and amount, is not 
effective in influencing farmers’ thoughts and behavior. 

(3) The average farmer rates county agents and agricultural college 
publications very high as sources of practical fertilizer information. 

(4) Despite No. 3, he more often discusses his fertilizer needs with 
others such as his local fertilizer dealer or neighbors before buying. 

(5) The farmer reads and hears (on radio and television) about ferti- 
lizer. Yet such contracts lead to action only infrequently. 

(6) Farm magazines are the principal reading sources. 

(7) Discussions most often led to specific action relating to use of 
fertilizer. 

(8) Analysis, amount and price are the three subjects discussed most 
often, Analysis and amount are of more interest than price. 

(9) Other than own judgment and trial and error, soil test recom- 


mendations appear to be most important influence on farmers’ use of 
fertilizer. 


were those using rates in the range of those recommended by the state experiment 
station, Other classifications were medium, low and none. A non-user was a farmer 
who used no commercial fertilizer on the crops selected for detailed questioning. 
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(10) Non-users most often gave “not enough money” as the reason for 
not using fertilizer. This probably means that they use available funds to 
buy products they consider more likely to bring dollar returns or give 
personal or family satisfactions. 

(11) Unfavorable weather was given almost as often as lack of money 
as a reason for not using fertilizer. 

12) Only 11 per cent of all farmers use fertilizer on either of their two 
most important crops at rates approaching those recommmended by their 
state experiment stations. About 37 per cent used no chemical fertilizer 
on either of their two most important crops. 

The characteristics of farmers in one level-of-use group frequently were 
quite different from those of farmers in the other groups. Generally, there 
was a high correlation between the level of fertilizer use and the char- 
acteristics associated with the more efficient farmers. By this, I mean 
the high fertilizer users were usually those who had larger farms, larger 
investments, higher education, and the other social and economic char- 
acteristics generally associated with the “good” farm manager. The 
study made no attempt to use quantitative measures. The effort was to 
determine attitudes and behavioral patterns rather than fertilizer con- 
sumed per acre or statistically reliable information on farm organization 
and operation. 

The study had the advantage of looking at one type of decision that is 
made by most farmers. We were concerned with an easily identifiable 
practice, Research results are available indicating expected results from 
the use of fertilizer and most states have had fairly intensive educational 
programs to teach farmers more about how to use fertilizer. We have 
felt that one of the weaknesses in educational efforts was the lack of 
attention to the economics of fertilizer use. Results from this study sub- 
stantiate that view. 

The study indicates a rather strong reliance of farmers on induction 
as a means of making decisions about the use of fertilizer. It appears 
from the study that many farmers do not transfer fertilization practices 
from one crop to another. Apparently many farmers feel that what works 
on corn does not necessarily work on wheat. Certainly this is true in 
terms of specific analysis and amount. Many farmers apparently do not 
learn by experience the principles of fertilization which permit them to 
fertilize all their crops at the optimum level. As much as anything else, 
this indicates that educational methods used apparently have not really 
developed managerial ability, at least as it relates to decisions on fertilizer 
use. 

The questionnaire was developed so that the same information was 
asked through the use of different questions at several points in the 
course of the interview. An example is the effort to find out which sources 
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of information farmers actually used when they were deciding about the 
purchase of fertilizer. The farmers rated county agents and college pub- 
lications far above all other sources as “reliable sources of practical 
fertilizer information.” However, when we asked farmers with whom 
they discussed their fertilizer needs and what they had read, seen and 
heard, contacts with fertilizer dealers were reported much more often 
than with county agents. It seems to me that this illustrates one of the 
problems in this type of research effort. Had we stopped with asking 
farmers how they rated the various sources of information, we may have 
drawn the conclusion that the fertilizer dealer was not important as an 
informational source. Apparently, just the opposite is true. 

A substantial part of the study attempted to determine farmers’ attitudes 
as they affect his fertilization practices. Based on the results of the study, 
a good farmer’s ideal appears to revolve around good farming practices, 
particularly the use of fertilizer and crop rotation, more often than around 
possession of land or equipment. The high-level fertilizer user seems to 
have a more business-like or “managerial” approach to his farm operation. 
He is more optimistic about the future of farming and more often has 
plans for increasing income. He apparently achieves his income expecta- 
tion more often. 

Projective techniques were used to determine farmers’ attitudes toward 
the future opportunities of farmers such as themselves and why they felt 
this way. About half the farmers thought things would be generally 
worse, about one-fourth thought they would be generally better and the 
remaining one-fourth said things would be about the same. The reasons 
given were weighted heavily by economic factors. Those who thought 
things would be generally better listed the following factors in order of 
importance: prices and price situation, economic and market conditions, 
farming technological advances, government farm controls, and the trend 
toward larger farms. Those who thought the future would be about the 
same as now most often gave their reasons in terms of prices and price 
situation, economic and marketing conditions, cost of production, govern- 
ment farm controls. Those who thought the future would be generally 
worse most often gave their reasons for feeling this way in terms of 
cost of production, prices and price situation, government farm controls, 
economic and market conditions, and the trend toward larger farms. 

There was an indication that a general air of pessimism prevailed 
among farmers in each of the four regions. Generally, they tended to 
blame influences that they felt were beyond their control. The farmer 
who has little hope for the future and thinks that there is little he can do 
about improving it is not as likely to adopt new production methods. 
The more efficient farmer (who is also the high fertilizer user) had more 
confidence in his ability to influence his own destiny. He tended to give 
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rather specific reasons for his satisfaction or dissatisfaction and seemed to 
be willing to accept responsibility for his own situation. On the other 
hand, the lower income farmers appeared to be unable to accept any re- 
sponsibility for their present situation and blamed it almost entirely on 
factors which they could not influence. 

To get more insight into how farmers decided on fertilization prac- 
tices, farmers were asked how they first decided on the analysis and 
amount of fertilizer that they used on their crops in 1956. Trial and error, 
own judgment, and recommendations of other farmers were given more 
often than were soil tests and the advice of agricultural experts. Farmers 
have a tendency to make frequent changes in analysis and amount over 
previous years. This indicates a low level of conviction and suggests a lack 
of self-qualification in selecting the proper analysis and amount. Many 
farmers seem to have a fear of using too much rather than a positive 
feeling that their present practice is a correct one. They seem to be 
motivated more by the fear of loss than by the prospect of gain. This 
leads one to question whether or not profit maximization really is the 
motivating or overriding influence. 

It appears that psychological factors are of great importance in farmers 
decisions. This lends support to the framework as outlined by Johnson. 
“It can be concluded that the methods of analysis employed by farm man- 
agers include all systems of inductive and deductive thought formalized 
by man as well as many systems yet to be formalized. When one takes a 
broad view of decision making, it is apparent that economic logic is only 
one form of logic in farm management and that it alone is far too nar- 
row to handle the range of problems encountered by farm managers.” 

Over half of the farmers who did use fertilizer on their selected crop 
reported having discussed the matter with one or more people. They most 
often talked about it in this order: with the local dealer, county agent, 
other farmers and Soil Conservation Service personnel. The things they 
most often talked about were analysis, amount and price. Over three- 
fourths said their discussions led to specific action. 

Another indication of the reliance on the induction method was the 
lively interest revealed by farmers in soil tests, demonstration plots and 
experimentation with fertilizer. A surprisingly large percentage of the 
farmers consistently gave credit to soil testing as a basis for their present 
fertilization practices. Undoubtedly, we have some of the “sociably ac- 
ceptable” answering, but even allowing for this, soil testing apparently 
has considerable influence on farmers’ decisions relating to fertilizer use. 

On the other hand, farmers tend to view the results of their crop pro- 
duction practices as a global “yield per acre” and do not readily dissect the 


*Glenn Johnson, “The Role of Management in Planning Farms for Optimum Fer- 
tilizer Use,” Fertilizer Innovations and Resource Use, p. 268. 
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factors which contributed to achieving those results. It appears that very 
few farmers translated the results of the use of fertilizer into terms of more 
returns or more profit per acre. Undoubtedly, this was one of their ob- 
jectives. Yet, this presents a problem in teaching farmers the economic 
principles involved in the use of fertilizer. It appears that we still need 
to concentrate on basic education in rather simple economic principles 
such as marginal analysis. 


Conclusions and Implications 

Much of the past work on farmers’ decisions has had the major weak- 
ness of lacking a formalized, guiding body of theory. This theory is 
rapidly developing, both relating to farmers’ decisions and to mana- 
gerial decisions in industrial firms. With sharply defined managerial con- 
cepts, empirical research on the decision making process should be much 
more productive.® 

The work on the Interstate Managerial Study (IMS) by the North Cen- 
tral Farm Management Research committee has pointed up the long-felt 
need for more knowledge and a better understanding of the managerial 
process in agriculture. The IMS is a milestone. 

Research on why farmers do what they do and how they decide on 
courses of action must include more than economics. Contemporary psy- 
chological theory has contributed to the understanding of human be- 
havior.° 

The importance of sociological concepts, such as “status” in the social 
group is being recognized as extremely important.*° Yet the specialization 
of social science presents difficulties in insuring the utilization of the 
appropriate disciplines. 

The “team approach” used by National Analysts, Inc., is worth study- 
ing. This research organization has the flexibility to constitute a team 
composed of trained scientists from the different disciplines suited for 
the particular study problem under consideration. 

The understanding of farmers’ behavioral patterns must draw on the 
humanities (religion, ethnics, etc.) as well as the sciences.’' Part of the 
difficulty at present is determining who should take the leadership and 
who should synthesize the results. 


*Most of the work on the adoption of new practices has dealt with decision- 
making. The lack of reference points has led to some confusion between the diffusion 
process and the managerial process. The splendid work of Beal and Bohlen have 
helped clear up some of the confusion. 

‘See James A. Bayton, “Motivation, Cognition, Learning—Basic Factors in Con- 
sumer Behavior,” Journal of Marketing, January, 1958, pp. 282-289. 

"Everett M. Rogers and George M. Beal, Reference Group Influence in the Adop- 
of Agricultural Technology, Department of Economics and Sociology, Iowa State 

Ollege, 1958, 
” This idea has been presented by Johnson, loc. cit. 
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A comprehensive empirical study of the decision-making process be. 
comes very expensive, especially if a national sample is used. Conse. 
quently, there is considerable merit in intensively studying limited aspects 
of how farmers make decisions. A series of such studies, done on a state 
regional, or national basis, should help fill in the gaps in existing knowl. 
edge and theory. 

It generally is agreed by agricultural economists that the survey is a 
very valuable method if properly used. It is a truism to say that the re. 
sults can be no better than the information collected in the interview, The 
development of the questionnaire continues to be the key to usable results 
from a survey. This is the most important and most difficult part of a 
study such as the one described. 

Unless pretesting indicates that developed hypotheses can be tested, 
the study should not be made. Other hypotheses capable of test must be 
developed. Too often behavioral research is expected to give the answers 
somewhat magically. Understanding its limitations is an important part of 
behavioral research. 

Essentially, contemporary behavioral research deals with an ordering of 
knowledge rather than the exploration of the completely unknown. The 
information received is always subject to interpretation. Hence, the re- 
sults can never be presented as “facts.” 

One of the pitfalls of the interview, especially with the interviewers not 
trained in the social sciences, is the “socially acceptable” answer. It is al- 


most impossible to avoid. Farmers’ replies to several questions in the | 


study discussed above indicated we had not been able to entirely avoid 
this pitfall. The best protection appears to be to construct the question- 
naire so that several answers are received to different questions on the 
same topic. Of course, the question has to be worded differently each time 
it is asked. This permits a check for internal consistency and gives conf- 
dence in answers where such consistency is evident. 

Another problem is to avoid drawing unwarranted conclusions from 
what may be inadequate evidence. This always is emphasized in connec- 
tion with the “scientific method.” Equally dangerous to me is the failure to 
draw any conclusions. In the physical sciences, theory and often limited 
observation are used to make rather specific recommendations for courses 
of action. If behavioral research is worth doing at all, it must provide in- 
formation that shapes action. Waiting for “complete” information is the 
best way I know to become completely inanimate. 

Based on the results of the Institute’s study, I arrive at the following 
conclusions: 

(1) There is a need for improvement in our educational methods (es- 
pecially in communication), at least dealing with soil fertility. 

(2) There is an urgent need, both for educators and for industry, to 
know more about the managerial process itself. 


The 
lizer,’ 
Natio 


Vai 
The 
quish 


evalu: 


(3 
that 
sions 

(4 
the ] 
imp 
not e 

(5 
sente 
own 
porta 
not s 
who 
ple a 
oppo 
realiz 

Th 
thusi: 
formé 
land- 
sure, 

The 
came 

Centra 
Journa 

phasize 
burnin 
it j 
hardly 


be- 
Onse- 
Pects 
State, 
nowl- 


y isa 
re- 
The 
esults 
a 


ested, 
ust be 
sWers 
of 


ing of 
1. The 
he re- 


rs not 
t is al- 


in the | 
avoid | 


estion- 
on the 
h time 
confi- 


s from 
‘connec: 
ilure to 
limited 
ride in- 
is the 


lowing 


rds (es- 


stry, to 


FARMERS DEcIsIons—D1scussion 1415 


(3) Educational efforts, to be effective, must take advantage of the idea 
that different groups of farmers use different processes in arriving at deci- 
sions.’ 

(4) Educational programs which lead to action must take into account 
the psychological factors influencing farmers’ behavior, These have been 
implicitly recognized by many extension workers, for example, but are 
not explicit in most action programs. 

(5) Information useful in the decision-making process must be pre- 
sented in terms the individual understands and sees as applying to his 
own situation. This is an old refrain but it is hard to overestimate its im- 
portance. ** The sophisticated farmer familiar with theoretical concepts is 
not stimulated by a recitation of test plot results. However, the farmer 
who bases decisions on emotional reaction is repelled by even such sim- 
ple data as yield results. Farm and Home Development has offered the 
opportunity to tailor information for the individual, but I fear has not 
realized its potential. 


The results of the study on farmers’ fertilizer decisions have been en- 
thusiastically received by the fertilizer industry. This is the kind of in- 
formation for which industry is searching. More attention to this area by 
land-grant colleges will be appreciated by all of our constituents and, I’m 
sure, by other agricultural industries. 


DISCUSSION: FARMERS’ DECISIONS IN THE 
USE OF FERTILIZER 


ErmMonp H. HARTMANS 
University of Minnesota 


The title of Williams’ paper, “Farmers Decisions in the Use of Ferti- 
lizer,” appears to suggest a broader scope of analysis than the study of the 
National Plant Food Institute (NPFI) actually covered or intended to cover. 

Various steps of the decision-making process have often been identified. 
The subcommittee of the North Central Sociology committee distin- 
quished five stages: (1) the awareness stage, (2) the interest stage, (3) the 
evaluation stage, (4) the trial stage and (5) the adoption stage. 

The NPFI study deals primarily with the question of how farmers be- 
came aware and interested in fertilizer and to some extent what factors 


“Heady outlined this in his presentation, “Possible Implications of the North 
Central Interstate Managerial Study for Farm and Home Development Programs,” 
Journal of Farm Economics, December, 1957, pp. 1122-1125. 

"The following quote from National Project in Agricultural Communications em- 
phasizes the point: “It seems that most people have the ability to learn rather than a 
burning desire to learn. They can learn if their WILL to learn is aroused. . . . Thus, 
tis possible to say that we can communicate without educating but that we can 
ardly educate without communicating.” 


1416 ERMOND H. HarTMANS 


influenced them in the final stages of adoption. Which production ego. 
nomic factors really played a role in the decisions to use fertilizer anq 
to determine the rate of fertilization is practically left untouched. 
There are also some inconsistencies in this paper. Trial and error, own 
judgment and other farmers are mentioned in one place as primary 
sources of farmers’ decisions in their present use of fertilizer, while in 


another place, soil tests were indicated as the most important basis for ; 


present fertilization practices. This apparently reflects the dangers and 


weaknesses of the survey method for this type of a study. Williams cor. | 


rectly points at this in his paper. However, the study reveals some ve 

important facts which should raise some questions about our tasks as 
economists in the adoption phase of the constant stream of new techno- 
logical developments and practices. While research and extension publi- 
cations of universities and industries, radio, press, and communica. 
tions of county agents and other agencies are still functioning as effective 
means of mass information and as such create awareness and interest, the 


present educational services beyond the mass information stage do not _ 


appear to be highly effective in enabling farmers to use deduction and 
analysis as a means of decision making. This is not because there is little 
known about the factors that determine the optimum level of adoption, 
but because these factors and tools of analysis apparently do not reach 


the farmer in a form which he can understand or else the arguments | 


are not convincing. The NPFI study indicates that farmers’ decisions are 
strongly influenced by persons who have little information concerning 
the production and resource factors of the individual farm units, such as 
dealers, friends, neighbors and specialists at a university who make soil 
test recommendations. Such decisions can be hardly based on any type of 
marginal analysis. Therefore, application of a new or existing technology 
if often based on trial and error or arbitrary decisions. 

Two lines of thought can be followed at this point: 

I. The available economic information should be more adequately pop- 
ularized and incorporated in information that is more readily acceptable 
to the farmer. Let us relate this to the use of fertilizer. 

Few agronomists, economists or good farmers would question the 
economic significance of a certain rate of fertilization under practically 
any farm condition. Yet 37 per cent of the farmers in the survey did not 
use any fertilizer on their two major crops. Not because they hadn't heard 
about fertilizer, but apparently because what they had heard was insufl- 
ciently inducive to get action. Maybe we have not used the right com- 
binations of “appeals” in “selling” fertilization practices. 

Most information used by agronomy and industry people highlights in- 
creases in yield per acre and sometimes, but less frequently, net return pet 
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acre, Williams’ paper indicates this too. Most frequently, yield response 
data of one year and one crop are used, implying that a farmer should try 
for maximum yields and maximum return per acre. (Two already incom- 
patible objectives.) Rarely, if ever, is the use of fertilizer in educational 
programs related to over-all farm planning. Some of the important eco- 
nomic considerations within the present structure of agriculture are: 


1. The return per dollar of capital invested in fertilizer relative to other 
roduction items, while measuring the effect of fertilizer on the entire 
crop rotation. Recommendations based on soil test might well be made 
on the basis of extreme limitation, moderate limitation and no limitation 
of capital supply. 

2. Coupled with the consideration of capital, consideration of the effect of 
fertilizer use on size of business. Intensifying present acres is often a more 
profitable use of capital rather than adding extra acres to meet increasing 
requirements of size of business. 

3, The effect and rate of fertilization on cost per unit of product particularly 
in light of declining prices of crops. In summary these considerations 
make the use of fertilizer an intricate part of the total farm business and 
require that these decisions be made within the economic framework of 
the actual farm situation. Fertilizer use becomes a logical part of deter- 
mining the optimum income potential of the farm. 


In this light it is very logical that farmers who Williams identified as 
“good farm managers” are heavier users of fertilizers since they do un- 
derstand and consider the above factors. Such an approach however will 
require much closer cooperation and coordination of agronomists, indus- 
try people and economists than exists at the present time. 

II. Accept the idea that farmers will gradually rely more and more 
on specialized persons for every phase of their farm business. The farmer 
himself will be more of an administrator-coordinator who takes the advice 
of the “specialists.” More educational efforts in that case will have to be 
directed towards leaders the farmer will depend on, such as county 
agents, dealers, bankers, farm managers, etc. Whatever the development 
will be, much closer working relations between subject matter areas and 
economists will be required. Many of the new technologies and their ap- 
plication require the initial study of a taskforce of specialists at the uni- 
versity level to be followed by a thorough coordinated educational effort. 

Although my emphasis in this discussion is primarily focused on the 
importance of simple, partial or total farm budgeting based on the mar- 
ginal approach, I do not lose sight of the importance of such factors as 
the socio-economic status, age of family, composition, educational level, 
stage in the family cycle, etc. These factors the farm family will exercise 
correctly only if the farm business or parts of the farm business are un- 
derstood in their purely economic considerations. 


USING PROCESS ANALYSIS TO IMPROVE FARM ORGANIZATION 


Invinc FELLOws 
University of Connecticut 


Our Heritage 


CONOMISTS of the 19th century provided us with an excellent 
KE model for the economic appraisal of production problems, This 
model was constructed under certain explicit assumptions and many in. 
plicit ones. As in the case of all such logical devices, its usefulness de. 
pends upon a recognition of all the assumptions and an appraisal of their 
adequacy as a simplification of a real problem. 

From 1900 to the present, many discussions in our science have cen. 
tered around the reality and applicability of these assumptions. Some 
were of a generic nature beyond the scope of present empiricism. North- 
rop has described this condition as follows: “By restricting itself to the 
generic properties of the introspected valuations, economics has accom. 


plished something unique in the method of empirical science; it has at. | 


tained deductively formulated theory which is empirically verified directly 


through its postulates without the need of appeal to their deductive con- | 


sequences.” 


Others dealt with characteristics of the environment within which the | 


firm was considered, It was this latter group which has given the most 
trouble. Some of the explicit assumptions imposed restrictions far more 
stringent than was realized. Others were not explicit and gave rise to 
problems which troubled users of the tool for many years. 

Of several which will be discussed, one assumption—that of perfect 
knowledge—is of particular relevance to the present topic. Attempts to be 


more realistic led scientists to seek empirically, first, a mean input-output | 


relationship and, next, the functional relationship between inputs and 
outputs. Measures of dispersion were given to show variability, and 
later, probability statements were added to recognize that only a part of 
the universe had been studied and that predictive errors were possible. 
Classifications were introduced to permit comparisons of the cost struc- 
tures based upon the physical relationships under different sets of condi- 
tions that is, one method versus another, one soil type versus another, one 
size versus another. 

Several problems resulted from these procedures. I have called them (1) 
the problem of parallels, (2) the problem of backward orientation, and 
(3) the problem of optimum response. 

Let us examine first the problem of optimum response. Whenever a 


‘ F. S.C. Northrop, The Logic of the Sciences and the Humanities, New York: 
Macmillan Company, 1953, p. 247. 
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functional relationship is studied empirically, certain inputs are variable, 
certain ones are held fixed, and the influence of others is neutralized by 
statistical procedures. This technique works well as long as the output re- 
sponse mechanism gives the optimum response. With a wheat plant or an 
alfalfa plant optimum response is realized within the limits of the situa- 
tion, That is, these plants will perform to the best of their ability under 


the experimental conditions imposed. A meaningful comparison can be 


made, therefore, of the response of two alfalfa varieties to specific treat- 
ments, given certain fixed inputs and a neutralization of the effects of 
other inputs. 

When one employs more complicated living organisms, optimum re- 
sponse is less certain. This is particularly true of the output of human 
labor. Output per unit of labor using a specified group of resources may 
be far from an optimum level. Work method, effort, and skill all combine 
to determine individual worker accomplishment. Variation in these ele- 
ments leads to wide variability in output. Comparisons among workers for 


| a particular situation are possible from these results, but even here the 


problem is important because of the large variability around the mean 
and lower levels of confidence in the relationship. 

This brings up the second problem, that of parallels. In much of our 
work, cost comparisons are made between alternative factor combina- 
tions among firms. Frequently, one wishes to compare worker-method com- 
binations or worker-machine combinations, and different management 
practices are recommended or rejected upon the basis of such evalu- 
tions. On such comparisons, the failure to achieve similar levels of re- 
sponse may invalidate the comparisons. One may correctly object that the 
failure results from a failure to hold certain inputs (method, skill, effort) 
constant among groups. In part, this is true, but we are upon the fringe of 
new phenomena. Some knotty and subtle problems must be answered. Is 
a worker who is unknowingly using high skill and effort on an ineffective 
method violating the fixity requirements in comparison with a worker 
who unknowingly is using the same level of skill and effort with a more 
effective method? This is a philosophical question requiring judgments 
on what is knowledge and how one can judge one kind of knowledge 
versus another. But suppose we grant that one needs to correct for this 
difference of method, of effort or skill, how is the correction to be made? 
Can we compare the technical relationship of different machines or meth- 
ods by using the same workers? Are they the same workers? Anyone giv- 
ing a quick affirmative to this last question is referred to the Hawthorne 
experiments.? When we toy with the human mechanism we set in motion 
unknown changes, 


* Stuart Chase, The Proper Study of Mankind, New York: Harper & Brothers, 1948, 
pp. 137-146, 
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This problem of parallels looms large in the minds of some agricultural 
economists familiar with these comparisons. Brunk and Thompson stat. 
many comparative cost studies made by economists have implied that dif. 
ferences in output were due to work method, where in reality this may or 
may not have been true because of the influence of worker skill and/o; 
effort. For example, the conclusion reached from such a study might be 
that Firm A has a lower unit cost for a given operation than Firm B, and 
therefore the physical operating system described for Firm A is superior 
to the one used by Firm B. In all too many instances comparisons of this 
sort do not hold valid for many reasons. Differences associated with 
method or skill may emerge in the quality of products produced by the 
two firms; or still more troublesome, differences due to skill and/or effort 
rather than to the method followed may show in the output of workers, 
In other words, it is entirely conceivable that Firm B (and not Firm A) 
has the best operating procedure; and that the research technique that 
will expose this fact has been lacking.* 

The third problem, that of backward orientation, needs brief discus- 
sion. The technical relationships discovered and the cost and retums 


structure which can be obtained from these relationships are based upon | 


historical results. To a large extent all knowledge is so orientated. But in 
the area of decision-making on farm firms, these data are used for forward 
looking purposes. 

Conventional methods of making cost comparisons among alternatives 
make it impossible to appraise quickly any new innovation. They are 
limited to comparisons of rather standard practices that exist with con- 
siderable frequency in a sample group. The appraisal of the impact of a 
new technique or any new combination of existing techniques is not pos- 
sible with these research techniques. 

This problem is of particular importance as we move into a period of 
major organizational changes on farms. Larger and more higly mecha- 
nized farm units and a narrowing of profit margins will require the early 
adoption of economic practice in the form of technological innovations. 


Process Analysis 


A background has now been laid by discussing a portion of our eco- 
nomic heritage and some of the problems that arise in its use as a logical 
guide. These problems can be avoided or minimized through the use of 
process analysis on the farm firm. 

Process analysis is a method of providing the operator of a firm witha 


*M. E. Brunk and J. C. Thompson, “Maximizing Worker Productivity Through 
Evaluation of Its Components—A Hypothesis,” Journal of Farm Economics, August, 
1951, p. 383. 
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uantitative basis for decisions regarding the use of resources under his 
control. The quantitative evaluations are in terms of the physical and 
monetary effects which may be expected if specific action is taken. 

The physical effects become the starting point. The farm business is 
visualized not as a process where required inputs result in final outputs 
with time nearly neglected, but as a series of integrated processes or 
stages which, when aggregated over time, result in the final output of 
the firm. “Thus, a stage consists of all productive services—durable or 
nondurable—that cooperate in performing a single operation or a group 
of minor but closely related operations.”* 

The coordination of stages within the total input-output phenomenon 
has been described by French, Sammet, and Bressler as follows: . . . “the 
production process begins with the receipt of some basic material, either 
in raw or partially processed form. This is the first stage in the plant 
operations. The material is then transported to a second stage where its 
form is in some way transformed. It then moves to another stage where 
another transformation occurs. [In the example, a by-product is removed 
at this point and flows in another direction where it may also receive 
additional treatment at successive stages.] At various points other ma- 
terials are received, then transformed in various stages, and finally are 
fed into the main line of flow, where they are combined with other par- 
tially completed products. Various of the partially completed products 
may be “split off’ at different stages and given different treatments 
through a new series of stages so that finally several types of completed 
products emerge from the production lines. The specific patterns of flow 
will, of course, vary with different products and different plants but this 
illustration is indicative of their general nature.”® 

They discuss further the significance of transportation within and be- 
tween stages, and of temporary storage as vital practices to achieve the 
integration of stages and the flow of the production process. For example, 
storage compensates for the discrepancies between irregular supply of 
input and use of storage as a regular production requirement or factor. 
Storage also makes it possible for workers to perform different tasks dur- 
ing a given time period. These researchers observe also that in the short- 
run there is only a limited degree of factor substitution. Inputs and out- 
puts are often characterized by rigid specifications. Substitution possibili- 
ties are primarily between capital and labor and are realized only in the 
long-run, 


*B. C. French, L. L. Sammet, R. G. Bressler, “Economic Efficiency in Plant Opera- 
tion with Special Reference to the Marketing of California Pears,” Hilgardia, Vol. 24, 
July, 1956, p. 545. 

* Ibid., p. 545. 
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Before discussing the economic implications of these forces, I wish to 
turn back to the stage or process. This unit of analysis holds the key to 
economic organization of the firm. The stage has already been defined as 
a basic segment of the production activity. It is an independent entity to 
the extent that alternative practices can be employed to achieve the func. 


tion of the stage. It is economically independent if, for any given output | 


of the firm, the technologies of no other stage are limited or modified, As 
this is an unusual situation, the joint relationships of many stages must 
be planned simultaneously. How is this done? Where does one start? 

Brunk and Thompson build a strong case for isolating and evaluatin 
the components of worker productivity—method, effort, and skill. The 
believe that by so doing they can identify the causal forces behind output 
differences in comparative cost studies.° To this end, cooperative research 
between the State College of Agriculture at Cornell University and the 
Agricultural Marketing Service was undertaken and results have been 
reported,’ Time and skill requirements for certain basic tasks were 
obtained under laboratory conditions, The components of activity are 
additive and can combine to make projections for production estimates, 

This seems to be a highly creditable beginning as a basis for discrimi- 
nation among alternative methods. Other evaluation techniques have been 
made by other workers, although there may be more subjectivity in their 
criteria of performance rates. Several studies at the Storrs agricultural 
experiment station have developed standards of worker performance 
under rigidly defined situations for many of the activities found on mod- 
ern farms. An approach to laboratory control was obtained under field 
condition by breaking each activity down into necessary jobs, operations, 
and elements. Each was defined acurately and all lower order classifica- 
tions were additive to achieve the next higher classification. Properly 
defined, these classifications include all necessary work to perform the 
entire activity including beginning and ending elements, necessary delays, 
etc. In addition, an allowance was incorporated for unanticipated external 
delays by refering to the actual proportionate time experience from field 
data. 

Arrays were then made of the time experience of various workers in 
performing these necessary work subdivisions. From these, standards of 
performance were developed for each subdivision and the entire activity 
by using the average performance rate of the upper 50 per cent of the 
array. This step was taken to reflect the superior performance of certain 
workers, Primarily it was a technique to discover superior skill and effort 


* Brunk and Thompson, op. cit., p. 383. 

‘J. C. Thompson, P. V. Weaver, M. E. Brunk, Time and Skill Requirements for 
Handling Agricultural Products at Fixed Work Place, Agriculture Marketing Service, 
USDA, 197, July, 1957. 
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for the ultimate method did not necessarily duplicate any method dis- 
covered in use. 

In a recent conversation with Raymond Bressler, he reported that simi- 
lar methods were used by Sammet and himself in an analysis of pear 

rocessing in California. Here, however, a regression equation was fitted 
to the data lying above the average regression equation. Again, this is an 
attempt to incorporate superior performance with a minimum of sub- 
jectivity. 

These research works are reported now only to indicate that several 
methods are already in use to assist in an evaluation of alternative worker 
productivity under specific situations, The methods cope with the three 

roblems discussed earlier. Optimum performance can now be synthe- 
sized for a specific activity. When combined with work simplification 
techniques, the input-output relationship moves toward optimum levels 
of response. Standards of performance can be constructed for an activity 
and can incorporate superior techniques which may not be in existence 
in total. The time may soon be here when work standards can be estab- 
lished for activities no farm operator has ever used. This will indeed shift 
our outlook to a forward orientation—from a survey of existing methods 
to the estimation of the impact of new and untried techniques. And finally, 
these adjustments will place alternative methods on a more equal footing 
for a more successful comparison of the physical and economic impact 
upon the farm business. 

Process analysis now takes on a powerful operational role in the organ- 
ization of the farm business. Each stage becomes a building block. Com- 
bining blocks and erecting block upon block permits a synthesis of the 
organizational resource plan which will function within each planning 
period. Revision of some stage or stages permits a new structure which 
will function within the next planning period. 

It is at these levels that our economic theory can be of greatest help. 
Our 19th century heritage asks us to bridge too great a gap in thinking 
of the total inputs and costs and total returns of the final output when 
complex relationships occurred in the production process, Modifications of 
this theory and their application to economic stages make a more useful 
tool. 

Once the physical comparisons among alternative methods for each 
stage have been obtained, a choice is possible through economic con- 
cepts. Construction of the long-run planning curve will determine opti- 
mum operational procedures, This planning curve must be developed, 
however, through the development of many short-run cost comparisons 
for alternative organizations.* In these evaluations, opportunity will exist 


‘I. F, Fellows, G. E. Frick, and S. B. Weeks, Production Efficiency in New Eng- 
land Dairy Farms, Storrs Agricultural Experiment Station, Bulletin 285, Feb., 1952. 
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to meet the problems of discontinuities in factors and of segmentation of 
the production process. Discontinuities imply that profit maximization fo, 
the firm may not be achieved by equating rates of change in costs and 
returns. The cost and return functions must be examined directly over 
a wide range to determine optimum organization. Segmentation requires 
a harmonious combination of stages to exploit the fixed resources. “With 
technology constant, this amounts to finding a common denominator of 
the capacities of all the durable factors which may be employed at various 
stages—this common denominator representing the rate of output minimiz. 
ing the average total unit cost of operation.” 

The coordination between the short-run cost curves and long-run plan- 
ning cost curves is achieved through a three step procedure. “When alter- 
native combinations of resources and production practices are tested for 
each farm by estimating the total costs, the derived unit costs can be 
represented by a cluster of points. The combinations that do not alter the 
quantity of output will appear as a vertical row of points. The lowest 
point will be the most economically efficient combination derived within 
the limits of the methodology. The others will indicate less efficient com- 
binations. The combinations that alter the output of the farm will locate 
points to the left and right of the vertical row. Each of the points will be 
located on an average total unit cost curve representing a particular com- 
bination of resources and technology for the farm. But one would not 
know the position of the point on the curve nor the shape of the curve. 

“An infinite number of points could appear in the cluster. By choosing 
a few strategic combinations, however, the general location of the com- 
bination giving the lowest per unit cost can be obtained for a firm of 
specified size. This is the first step. It is of primary importance in our 
problem because all other points at this size indicate less efficient pro- 
duction combinations and techniques and represent irrational action in 
view of our theoretical framework. This step also introduces some of the 
fixities that are essential in development of the short-run average total 
cost curve for each unit. 

“In the resource combination and practices which result in the least- 
cost combination for a particular size, certain resources are fixed in the 
short-run and costs for these resources do not vary with changes in out- 
put. Other resources, variable in the short-run, can be altered to shift 
the output. Budgeting the influence of variation in these resources indi- 
cates the shape of the total average unit cost curve for each farm. This 
is the second step. 

“When these two steps have been completed, for several units of 


* French, Sammet, Bressler, op. cit., pp. 555-556. 
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different size, the long-run industry scale curve can be estimated under 
the assumptions of the study. This is the third step.”»° 

With the establishment of the long-run planning curve, optimum plant 
organization and operation is indicated for units of various sizes. Success- 
ful comparisons among alternatives are achieved and a forward looking 
method is available to the operator as a basis for his management de- 


cisions. 


DISCUSSION: USING PROCESS ANALYSIS TO 
IMPROVE FARM ORGANIZATION 


Roy N. VAN ARSDALL 
Agricultural Research Service 


The use of process analysis to improve farm organization has been 
presented in a framework that includes discussion of economic theory, 
measurement techniques, and methods of analysis. Attempts to fulfill the 
assumption of perfect knowledge that has been handed down to us with 
our economic theory are said to have given rise to many problems. These 
are discussed in the setting of (1) the problem of parallels, (2) the prob- 
lem of backward orientation, and (3) the problem of optimum respunse. 
Process analysis of the farm firm is then credited with having the capacity 
to avoid or minimize these problems. Finally, a procedure is set forth for 


_ establishing short-run and long-run planning curves, thus making possible 


_ the selection of optimum organization for units of a given size. 


My evaluation of Fellows’ paper is limited to some extent because of 
lack of adequate definitions for a few key terms, First, I am not sure that 
all of us have the same concept of process analysis as used in farm- 
management research. 

Process analysis is not a complete method of study in itself. To me, it 
means the classification of processes into their component parts. It is a 
tool borrowed by economists from engineers. Events within a process 
are recorded in proper sequence along with selected information con- 
cerning each. The type and amount of data obtained may vary from sim- 
ple description to a mass of detail such as might be obtained in a micro- 
motion study. Such observational techniques as survey, farm records, or 
time and motion can be tailored to fit the problem. Several may be used 
in one study. Process analysis guides the collection and summarization of 
data according to defined stages. This facilitates the aggregation of seg- 
ments of operations into different combinations and the description of 


" Fellows, Frick, and Weeks, op. cit., pp. 11-12. 
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technology applicable to each so that a desirable situation can be repro 
duced readily. 

Many of the resources of farm-management research are used in the 
mechanical collection of data. This is also true for such subject-matte; 
fields as agronomy and animal husbandry. Information from these field 
ultimately enters into studies of farm organization. Too often the metho 
used in summarizing these data makes them unsuitable for use in orgayj 
zation studies. Summaries of the total farm business, which are chara. 
teristic of many farm-record projects, provide an example of this short 
coming. 

Much of the value of process analysis stems from reducing process, 
into stages so that the data pertaining to them are additive and indent. 
fiable with appropriate technology. General use of such a techniqu 
would greatly increase the value of data. But classification of activities 
so they can be recombined in different form is not peculiar to proces 
analysis. Additivity is a basic assumption of linear programming studies 
many of which are directed toward determining the farm organization 
that will give rise to some defined maximum. Examples of other methods 
of study that proceed on the basis of some functional classification are 
time and motion, and detailed cost studies. 

Considerable space has been devoted to the problem of identifying and 
measuring differences in worker productivity that result from differences 
in method, effort, and skill. Conceptually, this is appropriate to an over- 
all evaluation of process analysis, and limited use is made of this tech- 
nique in some areas of agricultural research, particularly the processing 
and marketing areas, but accounting for these variables in quantitative 
terms at the farm level is difficult. Even when the tools for measurement 
have been refined, study of the actions of a worker engaged in the mil. 
titudinous tasks of general farming and study of a large number of per 
sons performing highly repetitive activities in such an industrial setting 
as California pear processing will pose different problems. For farm or 
ganization studies, the immediate gains from having a more complete st 
of building blocks, or standards, even though rough, will be greater tha 
from putting a fine polish on a few blocks, or standards. Studies of fam 
organization in Illinois, for example, would profit from the setting up 
approximate labor inputs for dairying that would cover a range in sized 
herd and type of facilities. Very limited information on such inputs is now 
available. 

Also, measurement difficulties are not confined to labor, as can be 
attested to by anyone who has tried to manipulate capital inputs, partic 
larly multi-purpose items and those of a durable nature. Even on the 
output side, problems of measurement arise. New technologies commonl 
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result in both quantitative and qualitative changes in output. Quantita- 
tive changes are rather easily recognized, but variations in quality are 
more elusive. Control of quality so that the series of vertical dots in the 
duster of observations referred to by Fellows actually represent a given 
output is a major problem in many studies of agricultural production. 
For example, consider the question of whether eggs washed by machine 
are the same product as eggs dry-cleaned by hand. Often, even the 
market is not prepared with an immediate and quantitative answer to the 
questions economists attempt to answer. 

Long-run planning curves are set as the ultimate goal in Fellows’ 
paper, but process analysis need not go to the extent of deriving long-run, 
or even short-run, cost curves (two terms which have a hazy meaning 
unless they are defined specifically) to be of value in studies of farm 
organization. Indeed, the knotty, sometimes almost insurmountable, prob- 
lem of pricing inputs, particularly labor, can often be circumvented by 
keeping inputs in physical terms and setting up a maximizing problem on 
the basis of limitational factors. If analysis is extended to the formula- 
tion of long-run planning curves, it would be helpful to establish whether 
these curves apply to each stage, to sets of stages that may cover the 


_ production of a marketable product, to an enterprise, to a complete busi- 


ness, or to some other concept. 

A discussion of process analysis is incomplete unless the wealth of 
descriptive information that is characteristic of this approach is empha- 
sized. Other methods of study have been critized for determining optima 
but failing to provide a basis for reproducing the situations that give 
rise to the optima. Process analysis can provide the details needed in writ- 
ing the recipe for placing the desired organization on a functioning basis. 
Admittedly, this facet of process analysis is largely in the sector of farm 
management viewed by some as farm operations. Even so, the division 
between organization and operation is often indistinct. Regardless of any 
such separation in the field of farm management, development of planning 
curves is of limited value unless information is available in a form that 
will permit reproduction of desired situations. 

Some doubt remains as to whether, even under ideal conditions, proc- 
ess analysis solves the problem of parallels. First, the meaning of the term 
‘problem of parallels” is not clear to me. If in this context it means the 
problem of keeping the fixed factors constant while comparing the pro- 
ductivities that result from different factor combinations—for example, 
holding the effects of labor constant while comparing the outputs that 
result from use of different machines—then process analysis should assist 
in the measurement and adjustment of labor to a constant input. But 
there appears to be little reason to expect this problem to be resolved 
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simply because it is studied on the basis of processes. One might even 
ask why this is called the problem of parallels. 

Whether the taking of data from existing operations brands a study as 
having “backward orientation” is problematic. Innovations can be ap- 
praised by many methods before use expands beyond the innovation 
stage. The Illinois station conducted a comprehensive study of field 
shelling and artificial drying of corn while fewer than one-half of | 
per cent of the farmers were using the method. For these few innovators, 
the results of such a study may be oriented backward and thus may be of 
restricted value, but for most farmers they provide a basic guide to plan- 
ning future farm organization. Classification of an activity into stages 
aids such an analysis, but evaluation of new technology and synthesis 
of new systems do not depend upon process analysis alone. 

For a restricted array of problems, process analysis helps to improve 
optimum, whether it is defined as a curve enveloping a series of minimum 
cost observations, as the average of the half of the workers who are most 
productive, as some maximum, or is stated simply as an increase in output 
for a given input. Process analysis should continue to grow in importance 
as a research tool for agricultural economists. It should also make an out- 
standing contribution to the organization of most types of studies. 
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SCIENTIFIC PROGRESS AND PROBLEMS OF 
AGRICULTURAL ADJUSTMENT 


Chairman: Ben T. Lanham, Alabama Polytechnic Institute 


TECHNOLOGICAL CHANGE, FOOD NEEDS, AND 
AGGREGATE RESOURCE ADJUSTMENT 


GLEN T. BarTON® 
Agricultural Research Service, USDA 


HE major purpose of this paper is to appraise the role of technology, 
Daly in the problems of agricultural adjustment. The experi- 
ence of the period since 1940 will be reviewed and attention will be 
given to long-run prospects for agriculture and the role that technology 
may play in the future. 

Rapid technological advance has been a major factor in the large in- 
crease in farm output in the United States since 1940. With few excep- 
tions, notably the years of World War II and the Korean conflict, farm 
production has tended to outrun growth in market demand for farm 
products. Because of the inelastic demand for farm products and the 
inability to adjust production resources quickly, serious adjustment prob- 
lems have arisen in the postwar period. 


Sources of Increased Output Since 1940 


The major sources of the greater output since 1940 have been related 
either directly or indirectly to technological developments, About one- 
fourth of the increase in output for human consumption during the World 
War II and postwar years, for example, was associated with the shift in 
kind of power used on farms.’ As tractors, motortrucks, and automobiles 
replaced horses and mules as a source of power, vast acreages of crop and 
pastureland and large amounts of labor and other resources were re- 
leased from growing feed for maintenance of horses and mules for pro- 
duction of products for sale. 

Since 1940, a large increase in crop production per acre has been the 
major source of greater output. Almost half of the increase in output came 
from this source. Greater use of commercial fertilizer was a chief factor 
in the step-up of farm production during World War II and the postwar 


* The opinions expressed in this paper are those of the author and do not neces- 
sarily represent the views of the Farm Economics Research Division, Agricultural Re- 
search Service, or the USDA. 

"This and following estimates of the quantitative importance of various sources 
of increased farm output are preliminary results of research by Donald D. Durost, 
Farm Economics Research Division, Agricultural Research Service, USDA. 
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years; probably it accounted for more than half the increase in crop pro- 
duction per acre and for nearly one-fourth of the addition to total farm 
output. 

Changes in acreage of cropland and in total consumption of pasture 
were nominal sources of greater farm output during the period. A greater 
volume of product added by livestock (product added in the conversion 
of feed into livestock and livestock products) also contributed significantly 
to the increase in output. It accounted for one-fourth of the additional out- 
put during World War II and the postwar years when the out-turn of feed 
grains and hay increased greatly and formed the basis for rapid expansion 
in livestock production. 

Favorable weather aided the sharp upturn in farm output since 1940, 
but it is estimated that less than 10 per cent of the addition was due to 
this. 


Causes of Greater Output 


United States agriculture entered World War II with a vast storehouse 
of available technical knowledge—the accumulation of results of many 
years of research effort. The technical basis for a marked increase in farm 
output existed during the interwar period but there was a lack of both 
risk capital and economic incentive for rapid adoption of improved pro- 
duction practices. 

The educational reserves of United States agriculture upon entering 
World War II were important prerequisites for the upsurge in farm pro- 
duction. Farmers and farmworkers had increased significantly their aver- 
age educational level, chiefly as a result of the long-time availability of 
the public school system in the United States. The federal-state extension 
service, which was initiated in 1914, also contributed to the cducational 
reserve. During World War I and especially in the period following, 
extension workers had acquainted many farmers with newer and better 
production practices. 

The extent and coverage of the extension service was expanded dur 
ing the 1930’s in connection with the initiation of various federal farm 
programs. The farm programs, in turn, added to the educational reserves 
of farmers regarding improved production practices. This was especially 
true of conservation practices and use of lime and fertilizer which were 
partly subsidized under the farm programs. 

The highly developed marketing and transportation systems in the 
United States were also important prerequisites for the rapid expansion 
in farm output after 1940. The marketing system not only gave assurance 
to farmers that their products could be marketed quickly and efficiently, 
it also made possible rapid and timely movement to farms of fertilizer, 


mac 
me 

| Wa 
pri 
loa 
mar 
The 
cu 
peri 
T 

of | 
that 
pre 
it he 

| of fe 
mer 
“che 
Los: 

| wit 
mec 
I 
plies 
g00¢ 
The 
fina 
| ofa 
Tl 
zatic 
Co 
aver. 
tivel 
prop 
De 
tinue 
ple, 
it is 
prac 
may 
spen 
1957 


AGGREGATE RESOURCE ADJUSTMENT 1431 


machinery, and other nonfarm goods that are important in modern com- 
mercial agriculture. 

The credit institutions that served farmers at the outbreak of World 
War II also fostered rapid expansion of farm production. Both public and 
private credit agencies were in position to provide promptly production 
loans to farmers. 

Without these technical, educational, and institutional reserves, the 
marked increase in farm output after 1940 would not have been possible. 
These reserves were not built up in a short period; rather, they had ac- 
cumulated over a long period of time and especially during the interwar 
period. 

The sharp expansion in demand for farm products after the outbreak 
of World War II resulted in price relationships and farmer incomes 
that favored a rapid increase in farm production. In the years immediately 
preceding World War II, the parity ratio stood at about 80; by 1945-47, 
it had risen to 112. Prices received for crops rose greatly relative to prices 
of fertilizer. This was a chief factor in the marked increase in use of com- 
mercial fertilizer during the period. Farm machinery became increasingly 
“cheap” relative to labor during the World War II and postwar period. 
Loss of workers to nonfarm employment and the armed forces, together 
with rising farm wage rates, provided powerful incentives for further 
mechanization of agriculture. 

Improved seeds, pesticides, formula feeds, and other production sup- 
plies, which proved to be key factors in the upsurge of farm output, were 
good “buys” for farmers in the same sense that fertilizer was a good buy. 
The increase in farmers’ cash incomes provided an important means of 
financing the investments needed in expanding the productive capacity 
of agriculture. 

The decrease in farm employment plus the rapid expansion in mechani- 
zation helped to bring about important structural changes in agriculture. 
Commerical farms decreased in number and increased significantly in 
average size. This development probably added to farm output as the rela- 
tively more aggressive and progressive farmers gained control of a greater 
proportion of farm resources. 

Despite a lessening of over-all economic incentive, farm output has con- 
tinued to expand during the 1950's. The parity ratio in 1955-57, for exam- 
ple, was 83 compared with 112 in 1945-47. Even with lower relative prices, 
it is still profitable for individual farmers to adopt improved production 
practices and increase farm output. For example, an individual farmer 
may have received from $6 to $8 of additional return for each extra dollar 
spent for fertilizer during the war and immediate postwar years, but by 
1957 he received only $3 additional return. The lower ratio is still highly 
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profitable. Similarly, additional expenditures for pesticides, improved 
seeds, formula feeds, and additions to land area of a going farm mean 
additional output at marginal costs below prospective prices of farm prod- 
ucts to individual farmers. These opportunities for lowering marginal unit 
costs of production on going farms continue to provide strong economic 
incentives for additions to volume of farm output per farm and in the ag. 
gregate. But with the inelastic demand for farm products, farm prices and 
incomes will be lowered greatly if increases in aggregate output exceed 
growth in market demand. 


Resource Adjustments 


The large increase in farm production in the United States following 
1940 was accompanied by marked adjustments in production resources, 
Acreage of cropland used for crops in the country as a whole changed 
little from 1938-40 to 1955-57. But man-hours of farm labor decreased by 
nearly a third and use of nonfarm inputs in agriculture expanded sharply, 
Use of commerical fertilizer in 1955-57 was nearly four times as great as 
in 1938-40. The number of tractors on farms tripled. Other nonfarm in- 
puts such as pesticides, formula feeds, and so on, became increasingly im- 
portant items in the farm production process. 

The increase in nonfarm inputs more than offset the decrease in farm 
labor used. Total inputs in agriculture rose by about 5 per cent from just 
before World War II to the immediate postwar years, and a rise of 10 to 
15 per cent in output per unit of total inputs was recorded.” 

The quantity of total inputs used in agriculture continued to increase 
in the later postwar years. This occurred in the face of declining farm 
income and a lessening of the economic incentives that prevailed during 
World War II and the immediate postwar years. 

The average annual increase in farm output, total inputs, and output 
per unit of inputs from 1945-47 to 1956 was less than during the period 
1938-40 to 1945-47. However, the increase in production during the later 
period exceeded the growth in market demand, and farm income and re- 
source-adjustment problems developed. 

Several important attempts at resource adjustments were made. Govern- 
ment programs of acreage allotments and the soil bank attempted to ad- 
just farm output to market demand mainly through reduction of land 
devoted to crops in surplus production. Some important decreases in pro- 


* This estimate and those estimates that follow are preliminary results of research 
by Ralph A. Loomis, Farm Economics Research Division, Agricultural Research Serv- 
ice, USDA, on measurement and analysis of change in total production inputs and in 
over-all productivity of agriculture. All conventional production inputs are included 
in the measurement of total inputs. 
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duction of allotment crops were achieved. This is especially true when one 
contemplates what production might have been had we not had some kind 
of production control. But two major factors prevented these programs 
from achieving a significant reduction in total farm output. First, much of 
the acreage taken out of allotment crops was planted to nonallotment 
crops, chiefly feed grains. Second, as nonfarm inputs such as fertilizer 
could be readily substituted for land, yields of allotment crops were 
further increased, thereby offsetting at least partially the effects of re- 
duced acreage. 

The most significant adjustment in farm production resources since 1940 
has been the rapid transfer of labor out of agriculture. Both man-hours 
used and farm employment decreased by 10 per cent from 1938-40 to 
1945-47. The adjustment in labor resources was even more rapid from 
1945-47 to 1955-57. Man-hour inputs and employment each dropped by 
about one-fourth during this period when economic conditions in agricul- 
ture declined, but attractive nonfarm job opportunities generally contin- 
ued to be available. 

The unprecedented shift in labor resources became evident in another 
way. About 28 per cent of all farm operators worked 100 days or more 
off their farms in 1954, This was about twice the percentage doing 100 
days or more of off-farm work in 1939. 

Nonfarm inputs, especially mechanical power and machinery, were 
readily substituted for farm labor. As a result, the sharp decline in farm 
labor input did not bring about a decrease in farm output. 


Longer-Run Needs and Production Potential 


Demand for farm products in the United States continues to increase 
chiefly as a result of further growth in population. Total population of the 
United States may reach 230 million by 1975, or 37 per cent more than 
in 1956, With a projected rise in consumer incomes, farm output needs for 
the larger population by 1975 may be 35 to 45 per cent above the record 
farm output actually attained in 1956.3 

With such a large longer run demand growth in prospect, the ques- 
tion arises, “Are we likely soon to eat our way out of the current adjust- 
ment problems in agriculture?” 

Barring an unforeseen spurt in demand because of war or other emer- 
gency, the answer is a strong “no” for the years immediately ahead. There 
is little room for argument on this conclusion. The annual volume of farm 


*See Rex F. Daly, “Prospective Demands for Food and Fiber,” Policy for Com- 
mercial Agriculture—Its Relation to Economic Growth and Stability, Joint Economic 
Committee, U. S. Congress, November 22, 1957. 
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output has exceeded annual market requirements by perhaps 5 to 8 per 
cent in each of the last several years. The total volume of farm output in 
1957 was about as great as that likely to be needed four or five years 
hence. However, the excess production in 1957 was concentrated largely 
in feed grains and wheat, and significant adjustments in composition of 
output would be needed. Also, orderly liquidation of accumulated surplus 
stocks could provide part of our output needs during the next few years, 
In addition, our present store of technology provides the basis for further 
significant increases in crop yields. 

The answer to the question for the longer run period ahead is less cer- 
tain. Judged by past experience, the over-all size of the production job 
ahead is large. The average annual increase needed in farm output from 
1956 to 1975 will be about as large as that recorded during World War II 
and the immediate postwar years and more than double the long-term 
annual increase since 1910. 

A major source of additional output in the past is nonrepetitive and will 
be a nominal factor in increasing farm output in the years ahead. The shift 
from animal power to mechanical power in United States agriculture is 
almost completed. In addition, the contribution of favorable weather to 
greater output during the decade and a half following 1940 cannot be 
counted on as a source of further increase for the longer run period ahead. 
Thus pressure on other sources of additional output will be greater than 
in the past. 

Some net addition to the cropland base is in prospect. About 30 million 
acres of new cropland would be added if public programs and related 
farm improvements should go forward at about the same rate as since 
1945.* This would represent little more than a 5 per cent addition to the 
cropland-equivalent base. Hence, further technological developments are 
likely to be the major means of meeting longer-run needs for farm prod- 
ucts. 

In his analysis of future requirements for farm products, Bressler con- 
cludes that 1975 needs can be met only by continuing and substantial con- 
tributions in agricultural research and extension activities.’ He thus im- 
plies that we are likely to “eat our way out” of major adjustment problems 
well before 1975. My own appraisal is that adjustment problems may 
continue to plague agriculture for a much longer period than is implied 
in Bressler’s analysis. As I shall indicate later, the disagreement hinges 


“See Hugh H. Wooten and James R. Anderson, “Agricultural Land Resources in 
the United States—With Special Reference to Present and Potential Cropland and 
Pasture,” Agricultural Information Bulletin 140, USDA, June, 1945, 

* Bressler, R. G., Jr., “Farm Technology and the Race With Population,” Journal 
of Farm Economics, November, 1957, pp. 849-864. 


chie 
| rese: 
| A 
and 
have 
mee 
on 
| part 
tec. 
| yiel 
Na 
are 
cro} 
mat 

| pre 
unc 
eco 
anc 
im 
In 
| affe 
sec 
19 

| 
nic 
thc 
tec 
resi 
lon 
gre 
the 
stu 
pre 
rec 
je 
tio 
nit 
me 


AccREGATE Resource AD JUSTMENT 1435 


chiefly on differences in estimates of the size of the present technological 
reserve.° 

Although I make no attempt here to appraise our present educational 
and institutional reserves and our ability to add to them as needed, we 
have some evidence that they will not be seriously limiting factors in 
meeting longer run production needs. Certain phases of research work 
on longer-run production potentials underway in the United States De- 
partment of Agriculture have as their chief focus an appraisal of present 
technical reserves. Major effort is being devoted to the projection of crop 
yields attainable by 1975 from greater use of presently known technology. 
Natural scientists of the Beltsville Station, Agricultural Research Service, 
are cooperating with agricultural economists in making these projections.’ 

Two types of yield projection were made, by states, for each major 
crop. The “economic maximum” yield was projected first. This is an esti- 
mate of the state average yield that would result if all farmers adopted 
presently known production practices up to the point that it would pay 
under specified economic assumptions consistent with a high employment 
economy. This estimate of yield assumed no limitations on management 
and no influence of other factors that might retard the rate of adoption of 
improved practices. 

The second type of projection was the 1975 “economic attainable yield.” 
In making this projection, management limitations and other factors that 
affect the rate of adoption of production practices were considered. This 
second projection represents the average yield farmers could attain by 
1975 through greater use of presently known production practices. 

The results of the yield projections indicate that a considerable tech- 
nical reserve exists. Increases in yields averaging 35 to 40 per cent above 
those of 1951-53 appear to be attainable by 1975 from greater use of the 
technology now known.® 


*There is no question of the desirability of continued emphasis on agricultural 
research and extension activities. Research and education have made possible our 
long-time gains in production efficiency in agriculture and thus have contributed 
greatly to the rise in level of living in the United States. 

‘Robert O. Rogers and Glen T. Barton are taking leadership in this research for 
the Farm Economics Research Division, Agricultural Research Service. 

* Because of limitations in available data and in methods used, the results of the 
study do not furnish positive proof of the existence of a large technical reserve. The 
projections of economic maximum yields were judgment estimates based chiefly on 
recently available experimental results. Few of the experiments were designed to 
measure yield potentials from combinations of known improved practices. The pro- 
jections of economic attainable yields were based on judgments of the rate of adop- 
tion of improved practices. More adequate experimental data and improved tech 
niques for projecting the rate of adoption of technology are needed in ate to obtain 
more accurate appraisals of our technical reserves, 

In essence, the study was a well-organized attempt, within the limitations of re- 
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Another study being made in cooperation with Beltsville scientists pro- 
jects potential increases in production per animal and in efficiency of feed 
conversion by livestock. The general framework of assumptions and 
methodology are the same as those used in the projections of crop yields 

Preliminary results of the latter study indicate that an average increase 
of about 10 per cent in efficiency of feed conversion by livestock may be 
attainable by 1975. This also indicates the existence of a significant tech- 
nical reserve, as the bulk of the acreage of crop and pastureland in the 
United States is devoted to production of livestock feed. 

The moderate net increase in the cropland base projected, plus the 
production attainable from the technical reserves noted, would about 
make it possible to meet the requirements for farm products projected for 
1975 without the benefit of any additional technological discoveries, Major 
adjustments in crop acreage and production would be necessary, however. 
A shifting of resources to greater production of hay and pasture would be 
especially needed. 

The approximate balance between production potential and projected 
requirements for 1975 is based chiefly on presently known technology. A 
net addition to the store of technical knowledge by 1975 is highly prob- 
able. Thus adjustment problems are likely to continue to confront United 
States agriculture over the longer-run period ahead. 


Prospective Resource Adjustments 


Many of the trends in resource use underway since 1940 are likely to 
continue between now and 1975. Relatively little change in the cropland 
base is likely. A further decrease in farm labor inputs and in numbers of 
farmworkers can be expected also. Accompanying this will be a continued 
trend to fewer but larger commercial farms. 

Further substantial increases in quantity of nonfarm inputs used in 
agriculture are in prospect by 1975. Greater use of fertilizer, for example, 
is likely to continue as a significant source of increase in crop yields. As 
in the last decade and a half, nonfarm inputs will continue to be substi- 
tuted readily for both farmland and farm labor. 

The quantity of total production resources devoted to agriculture ap- 
pears to be greater than can be justified in view of the current levels of 
output per unit of total inputs and of market demand. An increase in total 
resources used in agriculture may be needed by 1975, however. 


search resources available, to summarize the best available knowledge regarding yield 
potentials. Although judgment was involved in making the projections, the results of 
the study perhaps provide the most reliable evidence available. In the writer’s — 
the projections of attainable increases in yields from greater use of presently known 
technology probably are conservative. 
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If the trend in output per unit of total inputs since about 1940 continues, 
attainment of projected farm production needs in 1975 would require per- 
haps 15 to 20 per cent more total inputs in agriculture than in 1956, But 
discovery and application in farming of substantial amounts of new tech- 
nology during the next 20 years would lower the need for additions to 
total inputs. 

The need for an increase in total resources in agriculture, under the 
productivity assumption made, would come in the latter part of the 1956- 
75 period. The desirability of reducing total inputs as a means of adjusting 
production to market demand will probably continue during the inter- 
mediate period ahead, Prospects for relatively slow growth in demand 
for farm production, the current situation of surplus production, the ample 
technical, educational, and institutional reserves available, plus the con- 
tinuing economic incentive to individual farmers for increasing output 
lead to the latter conclusion. 

Thus we are not soon likely to “eat our way out” of current adjustment 
problems. Rather, problems of production and resource adjustment may 
continue for many years to come as a major challenge to research workers, 
policymakers, and others concerned with the welfare of agriculture. 


DISCUSSION: TECHNOLOGICAL CHANGE, FOOD NEEDS, 
AND AGGREGATE RESOURCE ADJUSTMENT 


W. E. Havmanp AND M. E. ANDAL 
Royal Commission on Price Spreads of Food Products, 
and Canada Department of Agriculture 
Barton’s important message is that food production in the United 
States is likely to continue to outrun the demand for many years. He de- 
velops this point, particularly on the supply side, thoroughly and effec- 
tively. No one can be certain about the future, but this suggests that down- 
ward pressure on farm prices and incomes is not only possible but probable. 
There are other prominent U.S. economists who share this view, al- 
though when it comes to policy inferences the economists strike out in 
several ways.’ Barton does not develop the policy implications of his con- 
clusion, but that was not his present assignment—nor ours. Nevertheless, 
devising an appropriate and acceptable policy program is a more impor- 
tant, and more difficult problem. We will attempt a brief parallel presenta- 
tion for Canadian agriculture. 


*Recent evidence of this can be found in Agricultural Adjustment Problems in a 
Growing Economy. ed. E. O. Heady, H. G. Diesslin, H. R. Jensen and G. L. Johnson, 
Ames: Iowa State College Press, 1958; and Willard W. Cochrane, Farm Prices Myth 
and Reality, St. Paul: University of Minnesota Press, 1958. 
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We do not have as recent comparable research as Barton had upon 


which to base our presentation, but we do have the systematic study of 
Canadian agriculture conducted two years ago by the Royal Commissig, 


on Canada’s Economic Prospects.” 


Origins of Increased Output 


In our brief discussion of the origins of increased agricultural output 
in Canada we will not attempt to draw the deft distinction, as Barton did 
between “sources” and “causes” of increased output. The general increas 
in Canada’s agricultural production of recent decades has been most 
prominent since 1939. Much of this increase in output came about through 
the application of more capital to a slowly expanding land base—in short 
a mechanical revolution. Much farm labor was released and replaced in 
the process. Important regional shifts in production also took place. 

The Royal Commission volume says that in the last 15 years farm pro. 


ductivity improved “at an astonishing rate”, and confidently expects more | 
in the future from the wider application of existing improved techniques: | 


In Canadian agriculture the greatest gains per acre have been made in 
the more intensive types of farming. In cereal production on the prairies 
marked gains have been made in output per man, but not per acre. Just 
by the application of fertilizer, large increases could be made in grain 
production in the northerly parts of the prairie farm economy. Impressive 
gains have been made elsewhere in Canada in the yields per acre of grains 
as well as some other field crops but much more could readily be accom. 
plished. You in the United States are often well ahead of us. For example, 
your potato yields are 30 to 40 bushels per acre greater than ours. 

Not too much concern has yet been shown by Canadian farmers for 
pasture rotations, the use of quality seed, or controlled grazing, not to 
mention fertilizing and irrigating pastures. 

There is reason to hope for an improved farm credit program in this 
country that will facilitate farming adjustments—adjustments in methods, 
in machines, in management, in markets, and in agriculture’s relationship 
to the rest of the economy. There is a growing awareness of the benefits 
to be gained from the use of more capital. 

Formal agricultural education and extension services will no doubt also 
make an increasing contribution to our agricultural output, but we do not 
seem to have this mobilized as elaborately as in the U.S. 


?'W. M. Drummond and W. Mackenzie, Progress and Prospects of Canadian Agri- 
culture, Ottawa: Queen’s Printer, particularly Chapters 2, 4 and 5. 
* Ibid., p. 80. 
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AGGREGATE RESOURCE ADJUSTMENT—DISCUSSION 


Structural Adjustments 


In the last two decades total physical capital per farm in Canada has 
increased, on the average, by about 30 per cent. The average investment 
in farms is much higher in the prairies, Ontario and British Columbia than 
in Quebec and the Atlantic provinces. Although the farm is becoming 
larger in area, land and buildings represent a diminishing proportion of 
the total investment. Investments in machinery and livestock on the other 
hand are of increasing importance. Physical real estate per farm has in- 
creased by about 15 per cent during the last 20 years, livestock by a little 
more than 80 per cent, machinery and power by about 94 per cent. 
Greater machinery investment has been most prominent in western Can- 
ada, whereas greater livestock investment has been more conspicuous 
in eastern Canada. 

The ever-increasing investment in farms has the effect of making it 
more and more difficult to establish new farms. On the other hand, the 
effect of the growing importance of movable assets like machinery and 
livestock may be to increase the mobility of farm people, both inter-farm 
and out-of-farm mobility. 

Improvements in farming practices and technology have resulted in 
larger farm output, not only in total but also in relation to capital inputs. 
In general, output per man has been increasing faster than output per acre 
and per unit of capital. Output per man has nearly doubled since the 
pre-World War II period. 

With the expected decline in the number of Canadian farms, and in 
farmland in eastern Canada, it is difficult to say what will happen to the 
grand total of capital in Canadian agriculture; but the rate of expansion 
will likely decrease. With mechanization, larger farms and a declining 
farm labor force, the amount of capital per farm and per farm person will 
continue to expand. With more scientific farming and an increased use of 
inputs supplied from off the farm, such as purchased feeds and fertilizers, 
output per unit of farm capital input will increase. Output per farm person 
will continue to increase prominently. The relative importance of machin- 
ery, livestock and ready cash will increase, while the relative importance 
of land and buildings declines. 

Looking ahead to 1980, the Royal Commission volume had this to say 
about structural adjustments in Canadian agriculture:* 

The analysis of prospective demand when interpreted in terms of production 
requirements seems to suggest that in the next 10 years a very moderate 


expansion is required in the output of Canadian agriculture. 
Somewhat beyond 1965, however, the population of Canada will have ex- 


‘ Ibid., p. 109. 
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panded to an extent which will bring about a fuller use of the land in agy. 
culture. An examination of land resources has led us to the conclusion ‘a 
the expansion in production is unlikely to occur through a large expansion of 
the area in farms. . . . It is our contention that technological improvement 
applied to grassland farming and to the breeding and rearing of livestock 
along with mechanical improvements in the feeding and han ling of stock 
can increase output per acre very substantially without raising costs very 
much. 

It is extremely difficult to measure the influence or the result of the appli- 
cation of technical knowledge in ein Even so, many techniques for 
raising output are already known and can be applied as soon as the demand fo; 
farm products is large enough to warrant their use. In considering the intensif. 
cation of land use which we envisage in the latter part of the 25-year period, 
the only process which seems to us to suggest a rise in costs greater than the 
general rise in prices is that of beef production. The limiting factor in beef 
production is the provision of adequate grazing land and forage crops. . , , 


Conclusion 


Our brief discussion perhaps has accomplished one thing—to indicate 
that we draw a similar conclusion from similar evidence about Canadian 
agriculture as Barton has about the U.S. There are some neo-Malthu- 
sians in Canada, but we are not to be counted among them. 
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TECHNICAL CHANGE AND THE PROBLEM 
OF MANPOWER ADJUSTMENT 


WALTER B. GARVER 
Agricultural Department, Chamber of Commerce of the United States 


N THE last decade the United States has surged forward at virtually 

unprecedented rates of growth. Employment rose from 58 million in 

1947 to 65 million in 1957. This raw figure, of course, covers up the man- 
power trend in agriculture with which this inquiry is intended to deal. 

Nonagricultural employment increased by 18 per cent during the 10 
year period, by nine million workers. During the same time, agricultural 
employment declined 20 per cent, or two million workers. This displace- 
ment was equal to slightly less than one-fourth of the increase in non- 
agricultural employment. 

It would seem normal to expect a decline in the relative importance of 
agricultural employment during a period of economic progress. This, of 
course, springs from the relative income inelasticity of demand for farm 
products generally. As economic progress permits higher planes of living, 
the growth is in directions to satisfy wants and desires above the minimum 
essentials to subsistence. 

But absolute declines in agricultural employment are another matter. 
They call for appraisal in terms of changes within the agricultural sector 
of the economy. That takes us into the realm of technological change. The 
layman is too often inclined to use “mechanization” and “technology” in- 
terchangeably. The substitution of machinery for hand labor, of other 
forms of energy for human energy, has of course characterized, more than 
anything else, the industrialization and economic growth of modern econ- 
omies. But technology is something more than mechanization. 

For purposes of this discussion technological changes are defined as 
revision in the systems or patterns by which resources are managed for 
economic ends, such revision being sufficiently adopted to give them gen- 
eral currency and widespread use. Included are revisions in patterns of 
ownership and transfer of resources, although these can be regarded as 
comcomitants or results of the revisions in resource management without 
doing violence to the concept. 

Before exploring the relation of technological change to the problems of 
manpower adjustment, it is necessary to emphasize that the two are not a 
closed system of mutually reacting forces. Technology develops on a 
multitude of fronts of which manpower is only one. Similarly, we have 
manpower adjustment problems arising from causes unrelated to tech- 
nology. For example, such demographic factors as differential birth and 
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mortality rates and the resulting differences in replacement rates create 
by themselves adjustment problems. 

In spite of this, it is obvious that technology and manpower develop. 
ments have had a profound effect on each other. In some cases it is pos- 
sible to tell which is cause and which effect, but in others the interaction 
is so tangled as to almost defy analysis. A brief look at the motivations of 
each may help to narrow the problem of evaluating the effect of tech- 
nology on manpower adjustment. 

Farm manpower has been changed by a combination of “pulling” forces 
and of “pushing” pressures, the net effect being the reduction we have 
already mentioned .Chronologically, the oldest push has been the fact that 
the farm population reproduction rates were and are in excess of replace. 
ment needs. The net flow of people from farms has been of long duration 
in U. S. history and interrupted briefly only by economic recession or de- 
pression in the nonfarm sector. In this context, push and pull are relative 
terms. In the case of this long-time trend to out-migration there was evi- 
dently both pushing and pulling, the push coming from pressure of low 
income on the farm, and the pull coming from relatively better oppor- 
tunities in off-farm employment. 

The most emphatic pull came during World War II when military serv. 
ice required wholesale removal of young people from farms. To the extent 
that farm technology has been motivated by the need for labor-saving 
techniques, this draft of workers into military service was probably the 
greatest single stimulant to farm technology, especially to mechanization. 

In the postwar period the powerful pulling force was the booming econ- 
omy, with labor shortages in many lines resulting in nonagricultural em- 
ployment opportunities sufficiently attractive to check the return of mili- 
tary personnel to farms and to draw additional labor from farms. 

To fill the resulting gaps from these causes, farmers turned increasingly 
to technology. I think we can say that in this case manpower changes 
stimulated technology. The widespread adoption of some technological 
changes has, however, left us with a situation in which unquestionably 
technology is operating to push manpower off farms. 

Turning now to motivations of technological change, it seems to me that 
much of it in agriculture has borne little relation, at least initially, to the 
manpower problem or to labor-saving considerations as such. It has be- 
come customary to classify technology in two categories: “output-increas- 
ing” and “cost-saving.” This distinction doubtless has usefulness for ana- 
lytical purposes in getting at some of the changes in individual farm ad- 
justment, but it has misled many people into identifying “cost-saving” 
changes almost entirely with labor-saving” techniques thus creating a 
manpower adjustment problem. 
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In a competitive situation like farming these are both aimed at one 
thing—the enhancement of net income. Techniques to increase output are 
themselves often cost-reducing in the sense of lowering unit costs. Cost- 
saving techniques often end in output-increasing results, especially where 
the savings uncover opportunities for marginal returns in a resource other 
than the one “economized.” There is often the possibility that in addition 
to reducing costs, the new technique itself may invite increased output 
in order to reduce unit cost of its use. 

Some technological changes have been stimulated by natural conditions 
not directly related to either increase of the scale of output or reduction 
of costs. Corn Belt people well remember the wet springs of the early 
1940’s when farmers dependent on horsepower saw their neighbors run- 
ning machinery with headlights 20 to 24 hours a day in order to get a 
full crop seeded when the soil finally became workable. This was a power- 
ful stimulant to mechanization in that area at that time. The growth of 
sprinkler irrigation has also been heavily stimulated by the effort to equal- 
ize or offset weather variations, 

Sprinkler irrigation also suggests another motivation of technological 
change. With control of water application new methods or patterns of 
fertilizer application became practical and were adopted. Thus some tech- 
nology is brought about by linkage with other techniques. 

A source of technological change very little related to cost-saving or 
output-increasing is the development of new inventions or new products 
and services that are tried by the curious who want to have the latest. 
Undoubtedly, there are cost and output implications and consequences 
from the adoption, but the point is that they do not enter into the decision 
initially. 

Some of these changes are motivated by the personal desire to reduce 
the drudgery and burden of farm labor tasks. With the spread of electri- 
fication and the increase in mechanical power, many changes of this type 
were made. Remotely these could be thought of as “cost-reducing” since 
they reduce the toil of the farmer and his family. But they are not initially 
motivated by cost or output considerations in the economics of farm- 
ers’ decisions. In spite of this, the consequence is often further change in 
the patterns of operation. The farmer now finds that he has labor and 
time and often capital equipment which could be put to productive use. 
This, then, motivates changes tending to increase output. 

An important stimulus to technological change has come from federal 
farm programs during the past two decades. This is especially true of the 
acreage control programs. Finding themselves with direvted acres, farm- 
ers had a Jand resource with a new margin. They tried and adopted tech- 
niques to put this resource to a productive use. This accelerated plant 
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breeding livestock management and soil amendment techniques, More. 
over, manpower and capital resources were relatively idled by the diyey. 
sion of acreage. Pressure for income put these to new uses, and induced 
also more intensive use on even the acres not diverted. 

The results of all this technology in agriculture have been over-simpli. 
fied and characterized (even by some of the policy-makers) as “rising labor 
productivity.” This implies great change in the intrinsic capacity of labor 
as a factor. Many people use “productivity” freely without even suspecting 
that it is at best a tentative ratio used to approximate certain relationships, 

Take a hypothetical case of one and one-half workers producing on 10) 
acres a total of 6,000 bushels of corn using a given set of machinery, At 
some later time only one worker produces on 120 acres a total of 9,000 
bushels with the same machinery. Has the “productivity” of the machin. 
ery risen by 50 per cent? It is now handling only 20 per cent more acreage, 
Has the “productivity” of the land risen by 25 per cent? With no change 
in the fertility, the increase is most likely due to fertilizers and plant 
strains put into the soil, a sort of capital productivity. : 

Yet it is a common occurrence to sum up this kind of a situation by say- 
ing that the labor productivity has increased by 125 per cent (dividing 
the 9,000 bushels by 4,000, original “rate per man”). Of course, no respon- 
sible agricultural agency makes the mistake of calling this “labor produc. 
tivity.” It is usually designated as “production per man (per hour, or other 
time unit),” or “output per man-hour,” etc. 

Human problems, human welfare and progress are, of course, the cen- 
tral core of concern with farm problems, including the consequences of 
technological change. Output ratios to labor input are of major signif- 
cance in agricultural progress. But implications that the major changes in 
these relations are a measure of the change in the intrinsic productivity 
of labor can lead us astray on two scores. Probably no factor of produc- 
tion has much intrinsic productivity. It takes the combination of them to 
yield a product. These combinations are after all what we mean by tech- 
nology. It also seems clear that such intrinsic productivity as a factor may 
have is subject to slow change. This includes labor. 

Man’s continued existence on the planet has been possible only be- 
cause he learned to combine factors to get products many times greater 
than the sum of the individual factors working alone. Our progress is 
largely the story of how we have changed the combinations to vastly it- 
crease the product. 

Implications about labor productivity may lead us astray on two scores. 
The first is that technological change has led us rapidly from “labor” farm- 
ing in the direction of “capital” farming. Much of our gain has been due 
to the application of capital. For example, in bulk physical terms and ad- 
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justing for cost differences, we now use at least three times the machinery 
and equipment in farming that we did in 1940. 

Two points are relevant in this connection. The first is that capital has 
ts costs and imperative reasons for earning sufficient return to keep it 
intact and in sufficient supply to meet changing needs. It is important 
that we be realistic in ascribing accurately capital’s contribution to increas- 
ing productivity. The second is that our farm policy and programming will 
be wiser and more constructive, especially in legislative quarters, if there 
is clearer recognition of the role of capital in our changing technology. 

The second place where there is temptation to go astray by labeling 
our progress as increasing labor productivity is the tendency in some 
labor union and industrial circles to tie labor wage rates to rising output 
per man-hour. To the extent that all the gains are thus improperly credited 
to “labor productivity,” the rest of society is precluded from sharing the 
benefits of our technology. This operates directly against farmers and the 
farm sector in its impact on the costs of production factors and on the 
farmer as a consumer. 

Let us now turn to the effects of changing technology on labor require- 
ments in agriculture and the problems of manpower adjustment raised by 
these effects. 

Since 1940 we have had an increase in total farm output of 40 per cent. 
This has been accomplished in the presence of a decline of labor applied 
of 30 per cent (man-hours of labor used). Thus the output per man-hour 
has been doubled. Technology has, of course, had a varying impact on 
the different farm enterprises. Production of livestock and livestock prod- 
ucts has increased substantially more than output of crops. Output per 
man-hour has been increased in both categories, but for the livestock 
enterprises the increase is a little over one-half as compared to the slightly 
more than double increase in crops. This reflects the greater application 
of technology to crops, up to the present time, than to the livestock enter- 
prises. 

In each of these changes in enterprises’ labor requirements technology 
of one kind or another has had substantial effect. It has had varying im- 
pact depending upon the applicability of certain techniques to the differ- 
ent enterprises, and depending to a considerable extent also upon the dif- 
ferences in the tasks required by each. 

In terms of production per man-hour the greatest strides have been 
made in the crops, particularly feed grains, food grains, and the oil crops, 
for each of which the man-hour production has tripled since 1940. For hay 
and forage crops, cotton and sugar crops the production per man-hour has 


doubled. 
The increases in the livestock enterprises have been more modest. Even 
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TaBLe 1. CHANGES IN LaBor REQUIREMENTS ON Farms: Man-Hovurs or 
Lasor Usep By EntErprisss, U. S. 


Per cent change 
1935-39 to 1955 


Milk cows 
Other cattle +64 
Hogs +27 
Sheep and wool —48 
Poultry +16 
All productive livestock — 5 
Horses and mules —80 
All livestock —17 
Corn — 64 
Feed grains other than corn —28 
Hay —39 
Wheat —60 
Food grains other than wheat —53 
Vegetables —20 
Fruits and nuts — 6 
Sugar crops —49 
Cotton —50 
Tobacco + 8 
Oil crops 
All crops —39 
All crops and livestock —30 


here the increases are of major significance. Man-hour output in meat 
animal enterprises rose more than one-third; in dairy enterprises more 
than one-half; and the rise in poultry was nearly two-thirds. 

The geographic location of farm production has been materially mod- 
fied by the changing technology. With a national increase in farm output 
of 40 per cent during the 16-year period, the increase by geographical 


TABLE 2. CHANGES IN PropucTION PER Man-Hour, BY ENTERPRISES 
1939 To 1955 


Per cent 
All livestock + 54 
Meat animals + 19 
Milk cows + 57 
Poultry + 64 
All crops +105 
Feed grains +200 
Hay and forage +103 
Food grains +180 
Vegetables + 44 
Fruits and nuts + 14 
Sugar crops + 96 
Cotton +113 
Tobacco + 37 
Oil crops +231 


Farm output +100 
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= has ranged from 22 per cent in the Middle Atlantic states and 25 


r cent in New England to 60 per cent or more in the West North Cen- 
tral, Mountain and Pacific states. In five regions the rate of increase in 
output and the man-hour production appear to be closely related. In the 
other four regions wide divergence is shown. (See table 3.) 

The low increase in output and the relative figures on man-hour pro- 
duction in New England and the Middle Atlantic region appear to reflect 
the predominance of livestock enterprises in the regions where adoption 
of technology in these enterprises is relatively slow. 


TABLE 3. CHANGES IN Farm Output, Propuction PER Man-Hovur, 
AND LABOR REQUIREMENTS 


(in percentages) 
Production Labor 
Region Farm output per man-hour requirements 

New England +25 + 79 —30 
Middle Atlantic +22 + 68 —32 
E. No. Central +39 +105 —32 
W. No. Central +63 +108 —30 
So. Atlantic +34 + 77 — 24 
E. So. Central +37 +101 —32 
W. So. Central +29 +125 —42 
Mountain +62 +100 —28 
Pacific +57 + 70 — 7 
United States +40 +100 —30 


The South Atlantic states show comparatively modest increase in pro- 
duction and below average rate of change in man-hour output. There has 
been also a much smaller rate of reduction in labor requirements in the 
area, This seems due to the fact that the region continues to have chronic 
surplus manpower problems. In spite of some increase in industrialization 
of the area, it remains a major problem area in manpower adjustment. 

In contrast is the West South Centeral region where rapid industrial 


development has seemingly pulled people from farms, giving the region 


the largest ratio of reduction in farm labor requirements for the nation. 
Total farm output has expanded by only 29 per cent, but the region has 
“ largest increase of any region in the nation in production per man- 
our. 

In the Mountain states a large increase in output and a typical increase 
in man-hour production is associated with a reduction in labor require- 
ments below the national average. Here it would appear there is a com- 
bination of expansion in the cattle enterprise, together with some of the 
sharp technological gains in crops in parts of the area, such as Arizona 
and Colorado, 


The Pacific region shows a marked increase in farm output but 
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an increase of only 70 per cent in production per man-hour, and the loweg 
reduction in labor requirements of any region. Net gains in population in 
the area have expanded the demand for farm products that can be mar. 
keted locally. Moreover, a substantial portion of the output in this area js 
from enterprises that thus far have lent themselves least to technological 
improvement. 

What are the effects of technology on the kind of labor required on the 
farm? It seems to me that technological change is ambivalent in its effects 
on the degree of skill and training required. Some developments make 
tasks more complex and tend to require a higher degree of intelligence 
knowledge and skill because they increase the variables and the chance; 
for error. In other developments the technology has gone to a stage, es. 
pecially in some cases of “packaged” technology, where a certain amount 
of simplification or specialization, or both, requires possibly less basic 
ability than previously. 

This ambivalence would appear to explain two trends that appear evi- 
dent. The first is the increasing emphasis that is required of the “manage: 
ment” aspects of farm manpower. The declining relative importance of 
hired labor suggests the influence of technology in making more labor 
tasks also management functions. The second is the rising trend in con- 
tract farming and vertical integration. This appears to be a transformation 
of technology in which the techniques have become sufficiently standard- 
ized and packaged so as to be handled in terms of simplified tasks accord- 
ing to formulae of one kind or another, removing from labor much of the 
management responsibility it otherwise carried. 

The effect of technological change on seasonal labor requirements is 
not conclusive. Over the period from 1941 through 1957 there appears to 
be little change in the seasonal pattern based on U. S. Department of 
Labor measures of farm employment. Taking the average periods of 
1941-45 and 1953-57 the seasonal index was at a low of 83-84 for January 
and a high of 118-120 for June in both periods. However, a year-to-yeat 
comparison of January low to June high variations, show that while Janv- 
ary farm employment has consistently been in downward trend through 
out the entire period, the difference between the June high and January 
low (which is used here as a rough measure of seasonal peak requite- 
ments) showed a downward trend only until 1951, after which it has 
risen by more than 20 per cent. Expressing the seasonal labor requit¢- 
ments as represented by these differences as percentages of the January 
low level, the ratio averaged 45 per cent during 1941-45. For 1951-53 it 
was at its lowest level around 35 per cent. For 1954-57 it has averaged 
above 45 per cent, and appears to be rising. 
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This would suggest that as technology is adapted and spreads, more 
of the labor requirements will be met by seasonal labor. 

It is obvious to almost every student of the farm manpower problem 
that the decreasing farm labor requirements compel adjusting to other 
forms of employment. Technology in the nonfarm sectors has a marked 
bearing on this possibility. There is perhaps as much apprehension about 
technological effects on employment opportunities off the farm as there 
is with regard to farm labor employment. The concern over automation 
in many lines is only symptomatic. 

Because so much emphasis has been put on “rurban” industrialization 
it may be appropriate to point out that if the trends of recent years are 
a dependable indication of the future, industry as such will claim a di- 
minishing proportion of the labor force. In spite of this there are count- 
less industrial lines, as well as other non-farm outlets for labor, in which 
expansion is expected to exceed growth in the labor force. In some of 
these the availability of sufficient qualified labor is presently a limiting 
factor on growth. 

As technology has increased the industrial output of the nation, it has 
raised the standard of living and brought into rapid growth many service 
and professional lines which indicate increasing labor requirements for 
the immediate years ahead. Some of these service lines are the direct 
result of technology in consumer goods. 

The picture is hard to focus, of course, because the nonfarm sectors are 
also in a high state of dynamic flux in relation to technology. There seems 
little reason to doubt that while opportunities for off-farm employment 
will increase, the wrenching and shifting within that part of the economy 
makes scheduling and defining of off-farm opportunities extremely diff- 
cult. 

Against this setting it is nevertheless clear that continued heavy mi- 
gration from the farms will be imperative if present and future farm 
people are to improve their economic status. Some outlet will be found 
in the development of rural communities providing local off-farm em- 
ployment or a combination of part-time farming with such employment. 
One aspect of farm technology is the trend toward services and facilities 
formerly supplied on the farm but now specialized as “rurban” businesses. 
The demand for labor on this account can be expected to increase. 

How much can outmigration be counted on to improve the income of 
farm people? For those who do migrate to employment in which they are 
more productive economically, it would be expected, of course, that their 
incomes would be improved. As for the effect on remaining farm people, 
it seems to me that out-migration helps, at best, only to the extent that it 


1450 Wa ter B. GARvER 
is substantial enough to raise the net marginal relative price of farm labor 
This means more simply that it would need to proceed far enough 5 
that the per capita income rate is substantially raised. There is reason 
at least question whether outmigration can develop at a pace that wil 
move ahead of technological changes that otherwise might tend to de 
press labor returns. Conversely, technology on the farm can be stimulated, 


as it has to a degree in the past, by a rise in relative farm labor retum; | 
There are unfortunately a number of serious impediments to the kind | 
of migration that would look like a contribution toward raising low fam | 


incomes. Acquiring the training and skills for the nonfarm jobs where 
opportunities are greatest is in itself a herculean task for many. Knowl. 
edge and information about opportunities would need to be made ayailj. 
ble on a much more meaningful scale than exists today. 

The sheer costs of moving home and family to a strange setting ar 
insuperable for many. Severing home and community ties of long stand. 
ing appears too tragic for many people. The insecurities and uncer. 


tainties about such a radical change is a forbidding prospect to many | 


folks. Economic fluctuations, such as recessions, are a major deterrent, 


Yet it may be well to recall that in one year, from April 1954 to April 1955, | 
2 million workers moved from one state to another, and an additional ? 
million moved from one county to another. Counting other members of | 


the families, 10.4 million people made moves out of the county, of which 
4.9 million were to a different state. This is a demonstration of mobility 
showing some remarkable ability to overcome the practical and “psychic’ 
expense of major migration. 

In summary, migration from the farm is imperative if incomes are to 
be raised, but the obstacles, if not barriers, to an effective rate are formid- 
able. However, serious doubts about our collective ability to engineer the 
removal of many of these obstacles exist. 

But assuming a successful manpower adjustment, what would be the 
effects on the surplus problem in agriculture? Here pessimism and real- 


ism seem to go together. The surplus problem is primarily a relation of | 
supply to demand in terms of a farm commodity price level. Our most | 


acute surplus problems are in commodities for which it has been policy to 
stimulate and reward by price supports. It is doubtful whether enough 
labor can be pulled or pushed from farms to lower total farm output. 
With the technology still to be exploited in farming any buoyance to 
prices will speed output expansion. This is inherent in the highly compet 
tive nature of the farm business. As long as there are farmers who wil 
hang on at the margin, as long as there is capital that is freely invested 
in farm resources even at relatively low rates of return, as long as there 
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are men who would rather be their own masters in farming than servants 
of someone else, I think we can not count on large-scale manpower adjust- 
ment to remove the problem of relative surpluses. 


DISCUSSION: TECHNOLOGICAL CHANGE AND 
FARM MANPOWER ADJUSTMENT 


GEorGE V. HAYTHORNE 
Department of Labour, Ottawa 


Garver has brought out many of the important relationships between 
technological change and farm manpower in his paper. It is useful too, 
as he has done, to consider the meaning of technological change in this 
context. I agree with the broad interpretation he has used and also, in 
general, with his analysis of the motivations or reasons for technological 
changes taking place in agriculture. 

There is one point in this analysis, however, about which I have some 
doubt. It is the emphasis placed on the shortage of farm labor during and 
after World War II as a factor encouraging widespread technological 
change in agriculture. A more significant consideration I feel, at least in 
Canada, at this time is the substantial increase in the demand for farm 
products. This led in turn to an increase in farm income which made the 
purchase of farm equipment and facilities possible on a larger scale. 

I am glad Garver in his discussion of productivity warns us against 
the use of the rather loose expression “labor productivity.” I think per- 
haps unintentionally he referred later to productivity as being something 
of an “intrinsic” quality of labor or other factors of production. We avoid 
.mnfusion and misunderstanding it seems to me if we use the term pro- 

activity in relation only to the ratio of input to output factors and to 
changes in this ratio as suggested by the International Labour Organiza- 
tion and other agencies. It is true that we frequently use man-hours, man- 
days or man-years as the denominator in this ratio but in doing so we 
must not assume that labor is the only, nor is it always the main, factor 
which has contributed to a change in productivity. 

I found the discussion of the impact of technological change on labor 
requirements by types of agriculture and areas of United States both 
interesting and suggestive. Similar data are not immediately available 
for Canada, but I would expect the same broad patterns to prevail. 

The only specific comment I shall make with regard to this part of 
the discussion is that I think we need not be surprised about the increase 
in farm wage rates since 1940 when we recall that the rates were very 
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low in both United States and Canada at the beginning of World War j 
that some of the skills required in farm work have increased, and thy 
there has been a substantial increase in productivity. 

With reference to the seasonal effects of technological change there 
has also been a rise in the amplitude of employment in Canadian agricul. 


ture as between the winter and summer months. With the secular decline | 


in farm labor there are, of course, fewer workers affected by this change, 
On the other hand, a shortening in the length of the peak labor period 
during the summer appears to be occurring. This tends to increase some 
of the problems for farm workers, notably to increase their mobility and 
to reduce their employment security. 

Manpower has been affected by important technological changes occu. 
ring outside as well as inside agriculture as Garver has pointed out. One 
of the most important of these affecting seasonal employment for Ca. 
nadian farm workers during recent years is the greatly increased mechani- 
zation in the forest industries, including summer cutting. As a result it is 
harder for farm workers to secure employment in the fall and winter out- 
side agriculture. This has posed added difficulties, particularly when farm 
workers are not covered by unemployment insurance. It also means that 


more consideration is needed, both of the possibilities of developing more | 


year-round employment in agriculture, and of suitable joint or comple. 
mentary occupations for farm workers. 

Another problem which appears to have increased with the rapid ad- 
vance of technological change is the frequency of farm accidents, The 
data on farm accidents are incomplete in Canada, but those that are 
available for farm fatalities indicate that over the past five years there 
have been on the average 12 deaths per 100,000 farm workers. This num- 
ber compares with 10.6 on the average during the years 1934 to 1987 
inclusive. In the United States during 1957 some 3,500 fatalities were 
reported in agriculture. The data are not strictly comparable between the 
two countries; however, this total does suggest a somewhat higher farm 
fatality rate in the United States than in Canada. Mechanization is not the 
only factor involved here even though it, no doubt, has some significance. 
In any event these data emphasize the need for greater attention in both 
Canada and the United States to farm safety and to workmen’s compensa- 
tion for people employed in agriculture who in most provinces and states 
are still unprotected by this legislation. 

Near the end of his paper, Garver states that “continued heavy out- 
migration will be imperative if present and future farm people are to 
improve their economic status.” 

I fully agree with this conclusion, but the analysis of the problem of 
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technological change in relation to surplus manpower in agriculture must 
go deeper than the traditional marginal approach of economic theory. 

The fact is that technological change has been of benefit mainly to 
those who have been able to or who have decided to take advantage of 
it, In other words technological change passes many farmers by. This 
is true for a number of reasons. One of these is that for many farmers 
economic motives are by no means the only important motives for their 
being in or remaining in agriculture. For others, capital requirements are 
too high or farm credit is too poor. Others are too old and perhaps set in 
their ways. Here though I think there is some change taking place on 
the part of younger people in agriculture. They see the benefits of work- 
ing shorter hours, although they do not always take full advantage of 
their leisure time. Still others are too isolated to take advantage of many 
of the technological improvements including, for example, rural electric- 
ity and convenient market roads. Others are living on farms which are too 
small or the general pattern of their farm organization is inadequate. 
There are others too, whose educational level is very low. 

Barton spoke earlier this afternoon of the educational reserve in agri- 
culture. I agree there is an educational reserve which may be higher in 
the United States than in Canada, but I think he will agree that this re- 
serve could be much better than it is. In Canada, for example, at the 
time of our last decennial census in 1951, 76 per cent of the male farm 
workers had no more than eighth grade education. This is much higher 
than in manufacturing where the similar percentage was 54, while in 
trade it was 39 and in services 35. This rather strongly suggests the need 
for more attention to rural education and to the development of training 
facilities for farm youth suited to the technological (and other) changes 
taking place. The real question here is what to do about those people re- 
maining in agriculture who, in their own interests as well as in those of 
their country, would be better employed and generally happier else- 
where. Garver doubts our “collective ability to engineer” the removal of 
many of the obstacles in the way of moving these people. I share some of 
his doubts, but perhaps we should be prepared to consider some new 
approaches, 

We have developed incentives in other aspects of agriculture. In fact 
some people would say that the farm commodity surpluses we have today 
are in part a result of these incentives. Be that as it may, I think we can 
assume that many of these incentives will remain. This poses the question: 
Are there socially desirable incentives which can be developed to encour- 
age surplus or underemployed farm manpower to move elsewhere? 

If incentives can be found to help inefficient producers in agriculture 


| 
| 
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become efficient producers elsewhere they will be able to take advantage 
for themselves and their families of technological changes and improved 
standards and be in a better position to contribute to their communities 
and to their country. Also, to the extent that they move out of agriculture 
they will help to increase a market for farm products. Admittedly it is 
difficult to develop suitable incentives in this area which is more directly 
related to the human factor in agriculture. The responses are delicate 
but this is not a sound reason for neglecting the problems involved, These 
problems and their solutions require careful attention and research 
rather than being largely ignored as they have been in the past. 
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SCIENTIFIC PROGRESS IN AGRICULTURE, 
LAND REQUIREMENTS AND 
LAND USE ADJUSTMENTS 


Howarp W. OTroson AND A. W. Epp® 
University of Nebraska 


CIENTIFIC progress may be thought of as the sum total of all 

the various technological developments from the beginning of time, 
articularly those which have characterized western civilization since 
the early 1800s, and which have enhanced the abilities of factors to pro- 
duce goods and services. This is called progress because we apparently 
prefer more to less. The introduction of technologies, however, disturbs 
the relationships between factors, between products, and between fac- 
tors and products, and hence calls for re-examination of the way in which 
these factors will be combined. Today we examine particularly the im- 
pact of scientific progress on the land factor. 

First let us examine the nature of scientific progress in agriculture, then 
trace the more interesting contemporary facts about scientific progress in 
agriculture particularly with respect to land use before conjecturing 
about the future. 


Scientific Progress and Land Use 


In agriculture scientific progress may occur in two ways in terms of 
production functions. First, it may be a more optimum level of application 
of a given variable input to fixed inputs, under given price-cost conditions. 
Second, it may involve the discovery and adoption of a new input, and 
consequently a new output function for a given schedule of resource in- 
puts, or conversely the lowering of cost functions for a given schedule of 
outputs. This is termed innovation. 

Considerable attention has been given to changing input-output rela- 
tions underlying scientific progress in agriculture, with an increase of our 
understanding of them. There is evidence that our accounting of inputs 
in relation to increases in output has been inadequate, particularly relative 
to qualitative differences, and improvement, in the labor factor and in 
management.* 


* The comments of John Muehlbeier, Don Kanel and T. S. Thorfinnson have been 
very helpful in the preparation of this paper. 

*T. W. Schultz, “Reflections on Agricultural Production, Output and Supply,” 
Journal of Farm Economics, August, 1956, pp. 748-62; “Alternative Diagnosis of the 
Farm Problem,” Journal of Farm Economics, December, 1956, pp. 1137-52. Also: 
Zvi Griliches, “Specification Bias in Estimates of Production Functions,” Journal of 
Farm Economics, February, 1957, pp. 8-20. Heady has since presented a logical 
argument as to why it has been possible for output to increase faster than inputs in 
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Much of the educational work in agriculture has dealt with the possi. 
bilities of using increased quanities of specific variable inputs like fert. 
lizer on land, or grain with dairy cows, or different resource combinations 
as for example, combinations of protein feeds and grain in the livestock 
ration. The assumption back of these efforts has been that these changes 
were economic, as in most cases they probably have been. Their effect 
has been, in the main, output increasing. There is no reason, of course, 
why some adjustments might not also involve the changed use of a te. 
source, or a shift in a product combination. 

As Heady points out, the distinction between innovations is of impor. 
tance mainly at the firm level, since in the aggregate they make possible 
the production of greater output from the total stock of resources.? 

The output and cost increasing innovations such as fertilizer, weed 
spray, insect sprays, more efficient plant varieties, disease control, have 
the effect of directly increasing the production potential from a given 
land base. With crop prices constant, the marginal revenue productivities 
for all resources will be increased by the introduction of these technolo. 
gies, giving us greater production on the same acreage with an increase 
in total income, as well as costs (the case of a shift of both demand and 
supply curves to the right). It is conceivable that labor and capital could 
be substituted for land with no increase in total production. But the more 
likely adjustment is the increase in nonland resources, land fixed, or 
the substitution of one nonland resource for another, with an increase in 
total production. This type of innovation will provide the major base for 
future production potential for additional food when it is needed. 

The type of innovations which decrease costs while leaving output con- 
stant typically increase the marginal productivity of capital and provide 
the incentive for the substitution of capital for labor. This type of innova- 
tion may enable a farmer to “cover more acres,” in order to either achieve 
a lower capital cost per unit of output or to more fully employ his labor, 
as well as to increase his income. The final effect of these adjustments 
may be the use of greater quantities of capital and land per farm and 
less labor per unit of output. 

This type of innovation puts pressure on the development of additional 


agriculture. See Earl O. Heady, “Output in Relation to Input in the Agricultural n- 
dustry,” Journal of Farm Economics, May, 1958, pp. 393-405. Stout and Ruttan have 
made an interesting analysis which indicates that regional differences in the growth 
of output in relation to inputs in agriculture have not been as great as sometimes 
suggested: See Thomas Stout and Vernon W. Ruttan, “Technological Change in 
American Agriculture,” Journal of Farm Economics, May, 1958, pp. 196-207. 

* See Earl O. Heady, “Basic Economic and Welfare Aspects of Farm Technological 
Advance,” Journal of Farm Economics, May, 1949, pp. 243-316; and Thomas 
T. Stout and Vernon Ruttan, “Regional Patterns of Technological Change in Amer 
ican Agriculture,” Journal of Farm Economics, May, 1958, pp. 196-207. 
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land, if it is available at an acquisition cost less than its marginal pro- 
ductivity. Presumably the marginal productivity of land is raised in the 
reorganization of factors attendant with the innovation. In the absence of 
additional available land, it would simply add pressure to the tendency 
toward increased farm size, releasing labor resources to other industry. 

The general economic effect of the ouput increases associated with 
scientific progress on farmers depends upon the elasticity of demand for 
the products. Assuming inelasticity of demand, changes which increase 
agricultural production will decrease gross income to agriculture; if total 
costs are increased, net income will also be decreased. Changes which do 
not change output but which decrease costs will increase net income. 


Technological Changes in Agriculture 


Since 1940 crop production per acre has increased by 20 per cent and 
total farm production has increased by one-third in the United States. 
With a decrease of 33 per cent in man hours worked between 1940 and 
1957, the output per hour in American agriculture doubled. Since 1925- 
27 the average output per unit of aggregate input in U. S. Agriculture has 
increased by 55 per cent.® 

Total production of both livestock and crops has continued to increase 
during the period since 1940. Since 1950 the increase has been more 
rapid in livestock, partly due to the cyclical buildup of the beef numbers. 
During this time inputs of machinery and fertilizer have replaced labor, 
while cropland has remained very constant. 


The Land Base 


In the continental United States are included 1,904 million acres of land, 
of which 1,158 million acres were in farms in 1954. The breakdown 
of land by use in 1954 was as follows:* 


(Millions of acres) 


Cropland (including that used only for pasture) 478 
Pasture and grazing Land 930 
Forest and woodland not pasture or grazed 300 
Special use acres—cities, highways, parks, etc. 110 
Miscellaneous 86 

Total 1,904 


Cropland includes land used for crops, 887 million acres; land used 


only for pasture, 69 million acres; and land used for soil improvement 


* Thomas Stout and Vernon Ruttan, op. cit. 
*See Hugh H. Wooten and James R. Anderson, Agricultural Land Resources in 
the United States, USDA Agricultural Information Bulletin, Number 140, 1955. 
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and idle land, 22 million acres. From 1880 to 1920 the acreage of crop. 
land harvested was more than doubled, but it has been very stab 
since World War I. Land development has been offset by development 
of urban areas, roads, and other nonfarm uses. More than half of the 
total acreage of cropland is in 11 Corn Belt and Great Plains states, 
What are the possibilities for bringing additional land into production? 
It is estimated by the U.S. Department of Agriculture that a net addition 
of 30 million acres (6.3 per cent) will be made to new cropland by 1975: 
This estimate assumes that present land development projects, including 
irrigating of raw land, drainage, flood control, and land clearing are 
carried forward, and that new development projects are carried on at the 
present rate. Also assumed are the withdrawals of land for highways, 
urban and industrial growth, roads, airports, and reservoirs. About 4) 
million acres of new land will be developed by 1975, but about 10 million 
acres of crop and pasture land will be taken out by withdrawals, With 
increased development of suburban areas and the new highway program, 


it is possible that the cropland withdrawn might be as much as 20 million | 


acres. 

It is also estimated that the equivalent of 14 million more acres (8 per 
cent of present cropland) in productive capacity will be added by irriga. 
tion development, drainage, and flood control projects on existing crop- 
land. Thus, it would appear that the feasible supply of cropland by 1975 
could be about 520 million acres. 

The above does not represent the extreme potential as far as cropland 
is concerned. It appears that there are about 175 million acres of addi- 
tional land in the U.S. which could be cropped if needed. It may not be 
economical to use it before 1975. However, if necessary under emergency 
conditions, the cropland supply could be raised to 600 million acres, and 
with more difficulty to 700 million acres. 

The 930 acres of pasture and grazing land can be estimated as the 
equivalent of 150 million acres of cropland as far as agricultural pro- 
ductivity is concerned. Thus the potential productive plant, as far as 
crops are concerned, amounts to about 850 million acres of cropland 
equivalent. In terms of the 1950 acreage, the likely shifts of land to 
crops and development of existing acreage is equivalent to 7 per cent of 
the present crop production plant, including pasture. Our extreme poten- 
tial represents a 36 per cent increase in crop acreage equivalent. However, 
it is very doubtful that a proportionate increase in production would re 
sult from shifts of this magnitude, as compared to that from the smaller 
shift of 7 per cent in crop equivalent, which seems likely. 


* Two-thirds of the increase will occur in the north central and southern regions, 
Wooten and Anderson, op. cit. 
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Of course, it is necessary to distinguish between the physical and the 
economic supply of land. When homestead lands were opened up, the 
supply schedule was very elastic and the price low. Since then the supply 
of land for agriculture has become very inelastic, in terms of the services 
accruing for given additional investments in the land factor. Much of the 
available additional areas can be brought into production only by in- 
curring substantial development costs; while these are not included in the 
asking price of the raw land, they are land alterations which become a 
necessary component of land before production can take place, Con- 
versely, the alternatives with respect to other uses are largely limited. 

Johnson has suggested rather interesting hypotheses concerning the 
stability of the use of land in agriculture.* He suggests that an asset, like 
land, will be regarded as a fixed asset if its marginal value productivity 
is between its salvage value and acquisition cost. Further, the acquisition 
cost of land greatly exceeds its marginal value productivity, while its 
salvage value (to the industry) is zero, except in rural urban areas. There- 
fore, technological development in the United States will have no affect 
on the employment of the land resources, in the foreseeable future; neither 
will extremely low or high farm product prices. 

We recognize the impact of scientific advance on uses competitive to 
agriculture for land. Certain uses, such as highways, mining, and urban 
developments, bid land away from agriculture with ease, almost without 
regard for its productivity in agriculture. However, the acreages involved 
are still relatively small. On the the other hand recreation seems to in- 
volve mostly land which is marginal for agriculture. 

In view of the above, we can regard the total physical supply of land 
for agriculture as quite fixed, except for the current projections, dealing 
with uses within agriculture, rather than between agriculture and other 
uses. 

Farm Product Use Projections 


Daily estimates that the utilization of farm products per person will be 
about 110 per cent of the 1955 level by 1975, and that the population will 
increase 27 per cent to 210 million.” The net effect of these two changes 
may be an increase in consumption of farm products of 40 per cent by 
1975, as compared to 1955, or 52 per cent over 1950. Bonnen and 


*Glenn Johnson, “Supply Function—Some Facts and Notions,” Agricultural Ad- 
justment Problems in a Growing Economy, Edited by Heady, et. al., Ames: Iowa 
State College Press, 1958, pp. 74-93. 

"R. F. Daly, “The Long-run Demand for Farm Products,” Agricultural Economics 
Research, Volume 8, Number 8, July, 1956, pp. 73-91. Collins and Mehren agree 
generally with these projections, under the assumptions made by Daly. See Norman 
Collins and George Mehren, “Demand Functions and Prospects,” in Heady, et. al., 
op. cit., pp. 61-69, Also: R. G. Bressler, “Farm Technology and the Race with Popu- 
lation,” Journal of Farm Ecomonics, November, 1957, pp. 849-864. 
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Cromarty estimate an increase in consumption between 1955 and 195 
of about 20 per cent, which is based on an estimated increase in popula. 
tion to 190 million by that time.* 

The changes in demands likely to take place with respect to indi. 
vidual products are estimated with less impunity. However, the past 
trends indicate that per capita meat consumption, particularly beef and 
bacon type pork, will rise with increases in income. The crops affected 
will consequently be hay, pasture, and corn, as well as protein sources, 
Wheat, potatoes, and other cereals as well as cotton are likely to experi- 
ence decreased per capita demands. Other products including dairy prod- 
ucts, fats, vegetables and fruits will probably be quite stable per capita 
wise, with their total consumption related to population growth, 
Of course, these projections cannot be viewed as predictions, but they 
seem reasonable in terms of the assumptions concerning national pro- 
ductivity, population, and continued peace upon which they are based, 
With them we can examine some of the evidence concerning the aggre. 
gate productive ability of American agriculture to meet these projected 
needs, 

Aggregate Production Potentials 


It is instructive to evaluate the results of the USDA production capacity 


study of 1950 in comparison to what actually happened during the pe- 
riod in question. A comparison is made in Table 1. 
The differences in the assumptions underlying these estimates and 


TABLE 1. CoMPARISON OF CHANGES IN AGRICULTURAL PropuctTion Capacity Estmatep 
AS ATTAINABLE IN 1955 witH ActuaL Data ror 1955, Unirep States 


1955 1955 


Changes in: Estimated Attainable* Results? 
Per cent® Per cent 
Total farm output 20.6 10.4 
Crop production 20.5 8.6 
Livestock production 19.5 12.5 
Cropland used for crops 3.0 —l1 
Crop production per acre 17.2 9 
Fertilizer use 69.4 26 


* Based on Agriculture’s capacity to produce, USDA Agricultural Information Bulletin, 
Number 88, 1952. 

4 From Agricultural Outlook, 1958, USDA; and Agricultural Handbook Number 91, USDA. 

¢ All percentages not indicated as negative are increases. 


* Measuring the Supply and Utilization of Farm Commodities, Agricultural Hand- 
book Number 91, Agricultural Marketing Service, USDA, November, 1955. Net utiliza- 
tion includes domestic food and nonfood use and commercial exports, but excludes 
seed and feed used for production. James T. Bonnen and William A. Cromarty, 
“Structure of Agriculture,” in Heady, et. al., op. cit., p. 125. Their estimates are 
similar to those of Collins and Mehren under two different assumptions with respect 
to population levels. 
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the actual conditions which occurred, as well as estimation errors, ex- 
plain at least some of the differences in the two sets of data. The 
capacity data were defense oriented and assumed a parity ratio of 105. 
Actually the parity ratio had fallen to 84 by 1955, and drought had af- 
fected some of the country. Despite this, total farm output had been in- 
creased by 10 per cent with a decrease of 4 per cent in the farm labor 
force and 11 per cent in acres of Jand used for crops. The decrease in crop- 
land alone between 1950 and 1955 can account for the difference between 
the attainable and actual levels. In other words, about one-fifth of the 
estimated increase in production estimated for 1975 had actually been met 
by 1955. Continued growth at the rate represented by that five year pe- 
riod would accomplish the increase estimated necessary for 1975. Further, 
the productive capacity figures specify the conditions thought necessary 
for achieving two-fifths of the 50 per cent increase in consumption pro- 
jected for 1975 by Daly. 

The role of fertilizer in the estimates of productive capacity, and in 
the actual results is worthy of note. Although fertilizer use increased by 
96 per cent from 1950 to 1955, it appears that the possibilities represented 
by this resource have not yet been exploited. By using other data prepared 
in connection with the capacity study it is possible to conjecture further 
as to crop production capability in the United States.? In Table 2 are 
given the estimated increases in crop production of selected crops associ- 
ated with fertilizer use at (1) double 1950 levels; (2) triple 1950 levels, 
and (3) at the potential yield with full fertilization according to experi- 


TABLE 2. EstimaTED CHANGES IN Crop ProDUCTION UNDER 
SEVERAL CHANGES IN FERTILIZER USE® 


Added production 


1950 Full fertilization 
Crop Unit Double 1950 Triple 1950 at rates recom- 
rate of rate of ded hi 
fertilization _ fertilization DY €xper- 
iment stations 
1000 units 
Corn bu. 2,831,004 582,900 1,056,857 2,289,851 
Wheat bu. 734 , 253 99,118 164,396 697 , 484 
Oats bu. 1,276,806 150,996 277,790 920,980 
Peanuts lb. 1,998 , 200 179 ,838 319,712 856 ,380 
Cotton lb. 4,188,000 562 ,360 1,198,240 5, 525 ,000 
Hay ton 85,209 9,188 15,891 111,364 
Potatoes bu. 288 , 841 118,270 176 ,449 189 ,910 


a aa on fertilizer use and crop yields in the United States, USDA Handbook No. 68, 


* Fertilizer Use and Crop Yields in the United States, USDA Agricultural Hand- 
book Number 68. 
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1462 Howarp W. Otroson AND A. W. Epp 
ment station recommendations. A rate double that of 1950 on selected 
crops would involve a total of $1,775,000,000 worth of fertilizer, o, 
$806,000,000 more than in 1950. (Vegetables, fruits, and pasture are not 
included). The increased crop production of 2.2 billion in 1950 dollars 
would require 36 cents worth of fertilizer per dollar of output, (marginal 


return of $2.78 per dollar of fertilizer). At the “triple” rate of 1950 the | 


cost per dollar of additional output over the double rate would be 47 
cents, equivalent to a marginal return of $2.13 per dollar of fertilizer 
The total increment of crop production would be 1.7 billion over the 
“double” rate. No input data are available for the “full” fertilization 
level, but would, of course, involve an even higher marginal cost per 
dollar output. The increment of crop production would be 7 billion dol- 
lars over the triple 1950 rate, or a total of 11 billion dollars increase over 
the 1950 level. 


The South would experience the greatest percentage and absolute in- | 


creases from these increases in fertilizer application. Although the in. 
crease would not be as large proportionately in the North Central states, 


they would contribute 39 per cent of the total increase in crop produc. | 
tion under the double 1950 rate. The western states have apparently | h 
achieved more nearly optimum fertilizer use rates already and would | _e 


not show large response to increased fertilizer use, except on irrigated | 


land. 

The “double” rate of fertilizer would actually represent an increase of 
83 per cent in total fertilizer use over 1950, since all crops are not con- 
sidered. The increase in crop production would be about 12 per cent over 
1950 or about 50 per cent more than actually occurred in the period 1950 
to 1955. (Table 1.) It is obvious that either the actual increase was due to 
other technologies than fertilizer, or that the estimated production for the 
“double” rate was too conservative. It is likely that both possibilities are 
true. 

The “triple” fertilization rate would add 25 per cent to crop production 
over 1950. The “full” rate would increase total crop production by 6) 
per cent over 1950, equivalent to a 44 per cent increase in total net agri- 
cultural production. 

It is somewhat foolhardy to conjecture what the increases in crop pr0- 
duction with which we have dealt would mean to total output when in- 


corporated into the agricultural production plant in the form of feed and 


pasture for livestock as well as food consumed directly. In the recent 


past, total agricultural production has increased 1.8 units with every unit } 


increase in crop production. Of course there can be nothing automatic 
about this relationship in the face of changing prices, costs, and de 
mands. However, on the basis of this ratio the increase in crop produc- 
tion under the “double” level of fertilizer would give rise to an increase of 
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16 per cent in total agricultural production as compared to 1950, or about 
50 per cent more than the actual increase to 1955. The comparable in- 
crease in total agricultural production for the “triple level” would be 28 
per cent, or about equal to projected consumption for 1965. Finally, an 
increase in value of agricultural production of 75 per cent would be 
associated with the “full” level of fertilization, which exceeds the pro- 
jected increase in consumption for 1975 by 50 per cent. These estimates 
assume no change in physical efficiency of crops or livestock, and no 
change in enterprise or factor combinations except for those associated 
with increased fertilizer use. 

It is likely that current land development activity could give rise to an 


- increase of 9.4 per cent of farm production in 1975 over 1950. Assuming 


that we wish to incur the cost, we could increase production by another 
27 per cent through more extreme shifts in land use, or a total of about 
86 per cent. However, the second adjustment is very unlikely to be eco- 
nomically desirable in this period. With a rate of fertilizer use which 
might be somewhat in excess of the “quadruple” level of 1950 for the 


| selected crops, it might be possible to increase the production of farm 


products to a level of 40 per cent above 1950, which, when coupled with 


the projected likely increase in land, would give the 50 per cent increase. 


The marginal return to fertilizer would still be quite high at this level. 

The average value of crop production in the United States in 1950 was 
about $29 per acre. Thus the first increment of fertilizer to achieve the 
“double” rate would be equivalent to about 75 million average acres in 
its ability to increase crop production. The contribution of the second in- 
crement would equal that of 58 million acres. Thus the substitution rates 
of fertilizer for land would be about $11 worth of fertilizer per acre, and 


_ $14 per acre, respectively, for these increments. These data give some 


basis for comparing the annual cost of securing the productive services of 
“new” land, including development cost, with an alternative which in- 
volves the application of principally variable inputs. 

The foregoing analysis of fertilizer use possibilities deals with only one 
of the many types of inputs which figure in scientific progress in agricul- 
ture. It is difficult to conjecture as to the extent to which the application 
of existing capital inputs and techniques will be increased in the future, 
or to which the productivities of labor and management in agriculture 
will be enhanced by further educational activity. Even more difficult is it 
to predict what new inputs or techniques will be discovered, or in what 


| Ways agriculture may be organized and managed for production. 


However, resource adjustments in the market relative to land use do 
not occur rapidly enough to bring annual production in line with demand. 
In fact, attempts to control production by restricting acreage have not met 
with signal success either. 
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Some General Implications of Technology to 
Land Use Adjustments 


With the thought in mind that the large increases in agricultural oy. 
put will come from technological advance, we shall examine some of the 
implications to land use in the United States. 

Heavier applications of variable inputs to crops and output-increasing 
technological developments affecting crops will tend to concentrate in 
areas with soils of higher productive elasticities—whether due to highe 
rainfall, topography, or other natural factors. The Corn Belt, the South, 
as well as some smaller areas in the northeastern part of the country, and 
irrigated areas in the Great Plains and the West are the likely beneficiaries 
of these types of changes. Crops have greater differences in their response 
to variable inputs. Thus fertilizer magnifies the differences between crops 
in terms of cost per pound of feed; the competitive position of corn has 
been strengthened in comparison to small grains. Similarly the use of 
phosphate has made legumes more competitive in the South, New varieties 
of oats have enabled this crop to replace barley in some areas. 

Increases in nonland inputs and new output increasing technologies will 
thus widen the productive margins between lands of low capacity and 
those of higher capacity. After the necessary supply-demand adjustments 
have occured, assuming that they are necessary because of increased 
supply, the competitive ability of some areas will be diminished. For 
example, drier areas of the West and less responsive humid areas, which 
now raise corn and other feed grains, will shift to hay and pasture. 

In the low rainfull areas, the output increasing factors, such as fertilizer, 
do not provide a farmer with much opportunity to increase his produc- 
tion on his more productive soil in order to release his margin acres to more 
extensive use, because of the low marginal productivities of these inputs. 


An exception might be the case of improved crop varieties, although the [ 
differential effects are probably not large. Another possibility in these } 
areas lies in better moisture conservation. Some experimental work indi- | 


cates real possibilities. 

Cost reducing technology, such as that involved in mechanization, af- 
fects the cost per acre on soils of high and low productivity alike, ina 
given area and for a given crop. This should tend to extend the intensive 
crop margin on soils of low productivity, unless increased supplies and 
diminished crop prices lessen the incentive. Where low productivity 
is due to exploitation of soil resources, mechanization would tend to in- 
crease the incentive toward further exploitation. 

In the extensive low rainfall farming areas, particularly the wheat 
area, the improvement in machinery design and new types of machinery 
have probably reduced the cost of producing wheat more than grass. Mé- 
chinery has affected hay production, but not the harvesting of grass di 


rectly 
probal 


Mecha 
techno 
adopt 
gineer. 
chiner 
adopti 
provec 
harves 
of ph 
to cor 
centiv 

It a 
techni 
is taki 
tion i 


bility 


Effect 
ment 
and t 
chang 
will 
some 
put p 
cal d 
crop 
as fo 
labor 
Pri 
whicl 
time 
tion | 
ticul 
and 
ducti 
to th 
cultu 


10 
and | 
1954, 


1464 


SCIENTIFIC PROGRESS 1465 


rectly through livestock. Thus, the ability of wheat to compete with grass 
probably has been enhanced in this respect. 


Mechanization and conservation practices. In the higher rainfall areas, 
technology would operate in another context in providing incentives to 
adopt conservation measures. The cost of making terraces and other en- 
gineering devices has been cheapened, relatively, with improved ma- 
chinery; with continuing subsidy payments this should encourage the 
adoption of conservation measures on erosive land. Forage harvesters, im- 
proved balers, and drying equipment have reduced labor requirements for 
harvesting hay, particularly legumes. These along with the increased use 
of phosphate fertilizer, have probably enhanced the ability of legumes 
to compete with grain—at least small grains—and would provide an in- 
centive for soil conserving rotations. 

It appears that the effects of soil deterioration have been hidden by 
technology. It is estimated that the loss of cropland through soil erosion 
is taking place at the rate of one-half million acres per year.*° Deteriora- 
tion is taking place on 250 million cropiand acres, reducing it one capa- 
bility class in 10 to 20 years. 


Effect of farm organization structure on land use. The continued move- 
ment of labor resources out of agriculture, the increase in size of farm, 
and the substitution of land for working capital attendant with these 
changes should all work in the direction of more extensive farming. This 
will probably not result in decreased production per acre, contrary to 
some expectations, but it should rather reduce the rate of increase of out- 
put per acre over time. Another device growing out of general technologi- 
cal development is part-time farming. This arrangement should extensify 
crop and livestock production in certain areas of quite productive soil, 
as for example in Illinois, as these farmers attempt to minimize their 
labor input and get high returns per hour of labor. 

Price supports have provided incentives toward some types of land use 
which otherwise would be in weak competitive positions, At the same 
time acreage controls have been unsuccessful in reducing the produc- 
tion of these crops sufficiently that surpluses can be avoided. Crops par- 
ticularly in question are wheat, cotton, and rice. Some of the incentives 
and limitations to adjustments which would reduce acreage and pro- 
duction have been noted. The extent of future reduction in lands devoted 
to these crops will depend importantly on the future course which agri- 
cultural price policies take. 


"A Graphic Summary of Land Utilization—1954, U. S. Department of Commerce 
fh U. S. Department of Agriculture, Special Report, Vol. III, Part 4, Chapter 1, 
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1466 Howarp W. Orttoson AND A. W. Epp 
Livestock and Land use. The increased requirements which are Projected 
for the future (1975) for livestock and poultry products—beef, broilers 
eggs and pork, milk in that order—will increase the competitive position 
of the crop enterprises which are complementary to them. Soil resources 
are already quite committed to dairy production in the northern an( 


northeastern dairy region, so shifts in land use are not so likely here, } 


However, the competitive positions of the feed grains, particularly com 
for poultry, hogs, and beef cattle, and of legumes and grasses for pasture 
and hay for beef production will be enhanced in the Corn Belt, the West, 
and the South. 


Future land use in general. In the long run (1975) it would appear that 
although production will be enhanced by technology, major shifts in 
land use are not likely to occur in the Corn Belt. Assuming no price sup- 
ports or acreage controls, some shift to corn from small grains and soy. 


beans will take place. The stocks of feed grains will be utilized by live. | 


stock although occasionally at lower than parity levels. In the South, 
land use is likely to shift to corn and other grains and forage crops from 
cotton, rice and tobacco. 


Shifting Plains lands to grass. There has been much discussion of policy | 


aimed at getting marginal wheat lands shifted into grass in the Plains 
areas, This interest occurs because of the stocks of surplus wheat which 
continue to exist, as well as the hypothesis that much land is actually 
marginal for wheat as far as the comparative returns from it when under 


grass as compared to wheat. The Great Plains program includes meas- | 
ures aimed at this sort of shift. However, it is unlikely that such a shift | 
will occur without more vigorous effort than we have had to date. The | 


shift from grass to wheat, such as occurred during World War II, is 
easily brought about, and requires small capital inputs, especially if the 
land is added to existing farms. However, the shift to grass is difficult, 
is subject to a great deal of uncertainty, and is quite costly. In the de- 
vice of the Soil Bank there is the possibility of bringing about this sort 
of shift, provided that the subsidy payments are high enough. In 1958, 
7.8 per cent of the cropland in the United States is involved in the Soil 
Bank. Three per cent of the wheat land or 128,309 acres were included. 

Before substantial shifts in acreage will occur, more monetary incen- 
tives may be necessary. Other possibilities are a rejuvenation of land 
zoning or the federal purchase, seeding, and control of land which is 


considered best used for grass in the long run, and greater incentives for } 


the out-movement of labor. It is likely that governmental activity will 
have to be more imaginative if substantial shifts from wheat to grass are 
to occur. If we find it acceptable to subsidize the plowing up of grass 
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land for wheat in emergencies, it would seem equally acceptable to sub- 
sidize the reverse in positive terms when needs for food have changed. 
Perhaps our attitude toward other marginal lands should also be more 
positive and vigorous. 

In the absence of a forceful re-grassing program some land will shift to 
rass from wheat anyway if the wheat price were to decline to its feed 
price. Other land would shift to sorghum grain as has been the case re- 
cently. Probably the large part of present wheat acres will stay in wheat, 
contributing to the total feed supply. 


DISCUSSION: SCIENTIFIC PROGRESS IN AGRICULTURE, LAND 
REQUIREMENTS AND LAND USE ADJUSTMENTS 


Joun F. Timmons 
Iowa State College 


Two alternative approaches confront the discussant of a professional 
paper. The discussant can criticize the paper in terms of emphasizing its 
contributions, disagreeing with the logic and elaborating upon omissions. 
Or, finding himself in complete agreement or in complete disagreement 
with the paper, the discussant can start afresh on the topic using the 
opportunity to present a paper of his own choosing within the scope of 
the topic. 

I find myself neither in complete agreement nor in complete disagree- 
ment with the stimulating paper presented by Ottoson and Epp. Conse- 
quently, I have elected to follow the former approach and will discuss 
briefly the strengths and weaknesses of the paper. 

The purpose of the paper is to examine the impact of scientific progress 
upon the land factor. This purpose is oriented in the disturbances be- 
tween factors, between products and between factors and products 
occasioned by technological developments in agriculture. 

The paper is confined largely, although not exclusively, to those 
changes in agricultural technology which bring about increased output 
from a given land base and to probable consequences of such changes with 
attending adjustments. 

Technological progress takes place, according to the authors, through 
the achievement of a more optimum level of application of a given 
variable input to fixed inputs and/or through the adoption of new inputs 
made possible by technological invention or discovery. Use of these new 
inputs, termed innovation, either yields a new output function for a given 
schedule of resource inputs or lowers cost functions for a given schedule 
of outputs. 

Applying the Daly demand estimates, the authors estimate the aggre- 
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gate increase in farm products by 1975 at 52 per cent over 1950 (40 per 
cent over 1955). This increased demand comes from both per capita and 
population increases. Resultant increases in net consumption of farm 
products are estimated at $41% billion in 1975 (in 1950 dollars) contrasted 
with $27% billions in 1950. 

In searching for the means whereby this increased demand may be 
satisfied, the authors rely upon the conventional supply expansions from 
extensive and intensive margins. A farm production increase of around 
10 per cent would come from current land development activities, An 
additional production increase of 40 per cent comes from a “quadruple” 
of the 1950 level of fertilizer use with fertilizer still showing a high 
marginal return. Thus, the necessary farm production of 50 per cent to 
accommodate the similar increase in demand would be realized—one-fifth 
from land development and four-fifths from fertilizer application to 
selected crops. 

Let us look into the involvement of this reasoning as developed in the 
paper. Initial incidence of cost decreasing per unit of output technology 
increases the marginal productivity of capital and encourages substitu- 
tion of capital for labor. This change, in turn makes it possible for a 
given amount of labor to operate more land, a trend very much in evi- 
dence. With the supply of land for agricultural use relatively constant, 
the increased demand for land in order to enlarge units of production, 
would increase land values, another trend much in evidence. In the 
process of farm enlargement confronted with many institutional restraints 
of land ownership, the tendency may well be to transfer at least part of 
the marginal efficiencies of capital and even labor into increased land 
values. Considerable evidence exists that expected farm program benefits 
have become capitalized into land values. It seems probable that similar 
capitalizations may be experienced in technological benefits. At least, the 
old J. S. Mill hypothesis invites further study. 

Another involvement introduced by the authors is that in assuming 
inelasticity of demand, technological changes bringing increased produc- 
tion will decrease gross income to farming, and changes which decrease 
costs without increasing production would increase net income. But the 
aggregate demand estimates accepted in the paper are in the elastic range 
and the supply changes are mostly in the increasing range—both by 
around 50 per cent. Consequently, it is difficut to conceive how technologi- 
cal changes, bringing increased production up to around 50 per cent, 
would result in decreased gross income. Probably the answer to the 
problem rests in a major way upon a better understanding of supply re 
sponses in farm production embracing technological improvements. 

Another involvement of the analysis is the differential capacity of lands 
to absorb increased capital necessary for implementing technological de- 
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velopments. The authors conclude that lands of high productive elastici- 
ties such as the Corn Belt, the South, irrigated areas of the Great Plains 
and the West, plus smaller areas in the northeast, are the likely bene- 
fciaries of output increasing technology. Output increasing technologies 
of nonland inputs will widen the productive margins between lands of 
low and high capacity as concluded by the authors. This may mean that 
some soils relatively low in productivity at present, but possessing high 
capacity with high elasticities of production, may increase appreciably 
in productivity and values. On the other hand, decreasing cost-per-unit- 
of-output technology with little change in total output would increase the 
net returns of present lands of high productivity. This increase in net re- 
turns would tend to become capitalized in higher land values. More needs 
to be known about the relative capacities of various grades of land. 

Missing in the paper is an adequate consideration of disinvestment 
effects of technology upon land resources. The authors do conclude that 
technological progress appears to obscure disinvestments that are taking 
place. However, technology may encourage disinvestment as well as in- 
vestment, particularly when planning horizons of the planning agent are 
in conflict with optimum planning periods. Of course, as long as produc- 
tion moves forward or backward along the same production function, in- 
vestment can increase production in response to increased demand. But 
the problem arises when production shifts to a lower production func- 
tion from which shifts to the original function cannot profitably be 
achieved. Although limited evidence points to the possibility of disinvest- 
ment effects of certain technological practices, more research is needed to 
test this hypothesis. 

Although the authors recognize interrelationships between physical 
possibilities and economic feasibilities in the application of technology, 
the role of institutional changes required by technological developments 
is not developed in the paper. Institutions, meaning social controls (both 
informal and formal types) over individual decisions, constitute important 
means which either facilitate or abstract both innovations and adjustments 
necessary for the realization of benefits flowing from technological change. 
Important adjustments in land use remain beyond the reach of the indi- 
vidual resource planning agent. These adjustments demand group action 
in changing institutions from retarding to facilitating forces in imple- 
menting needed adjustments in land use. Here again, research is needed 
to appraise existing institutions and possible changes in light of achieving 
desired adjustments. 

The paper constitutes a scholarly contribution to professional thinking 
by providing improved orientation of some of the more important, as 
well as some of the more difficult, problems challenging agricultural 
economists. 
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Chairman: John F. Booth, Canada Department of Agriculture 


TECHNOLOGICAL DEVELOPMENTS IN WORLD 
AGRICULTURAL PRODUCTION 


WILHELM ANDERSON 
Foreign Agricultural Service, USDA 


RAPID increase in agricultural production through improved tech- 
A nology is one of the outstanding aspects of economic development 
in the past two decades. Results of the technological developments taking 
place in the agricultural sectors of such countries as Canada and the 
United States are clearly evident and generally well understood. Less 
known, but of considerable importance to us from the standpoint of 
formulating domestic and foreign policies, is the impact of technolo 
on agriculture in the underdeveloped countries, particularly those coun- 
tries where increases in agricultural production are most needed to keep 
pace with rapid increases in populations. This paper presents a brief 
review of technology in world agriculture and examines some of its more 
important aspects. 

For purposes of this discussion I have separated world agriculture into 
two broad categories, principally on the basis of climatic conditions and 
economic characteristics: (1) the agriculture of the temperate zones in 
rather well-developed, economically advanced countries, where a con- 
siderable share of agriculture is commercial; and (2) the agriculture in 
the rest of the world—partly in tropical and in arid or semi-arid lands, 
largely subsistence-type agriculture. 

Countries in Category I produce about half of the world’s total agri- 
cultural output but have only about 30 per cent of the world’s population. 
Countries in Category II, largely dominated by habit and custom, pro- 
duce the other half but have 70 per cent of the world’s population. These 
disparities account for many of the international problems that today 
harass the relations between developed and underdeveloped countries. 
Agricultural production in the first category is up perhaps 30 per cent 
since prewar days. Production in Category II is up almost as much, but 
population has increased much more than in the first group. On a per 
capita basis, production of the first group is. up 12 per cent, whereas per 
capita production of the second group is below the prewar level. 

I propose to discuss technological developments in Category I 
through a description of the course of events in North America and in 
Western Europe, with a brief glance at the Soviet Union and the labor- 
extensive agriculture of the southern hemisphere, 
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TECHNOLOGICAL DEVELOPMENTS 


Category I 


United States 


In the United States, agricultural production and productivity have 
increased by leaps and bounds since 1940. With much the same area in 
crops as in 1940, and with about 30 per cent fewer workers on farms, total 
farm output now stands some 35 per cent above the 1940 level. Output 
per man-hour was up almost 50 per cent by 1949, and 100 per cent by 
1957. 

Increases in labor productivity reflect largely the rapid spread of 
mechanization. Between 1940 and 1957 the number of tractors and other 
motor vehicles on farms more than doubled, while inventories of other 
farm machinery and equipment nearly trebled. The cultivating and har- 
vesting of grains and soybeans have been almost completely mechanized. 
In California, aircraft are used to seed and fertilize most of the rice and 
to apply pesticides to the rice fields. Many dairy farms are equipped not 
only with milking machines but also with such recent innovations as pick- 
up balers, hay driers, field choppers, automatic feeders, buildings for 
loose housing, milking parlors, pipe-line milkers, and bulk milk tanks. 
Newly-developed equipment has made sprinkler irrigation more practical 
and stimulated its extension, especially in the subhumid East. 

Other striking signs of the revolution in crop production techniques 
include, for example, the increased use of fertilizer ad improved seed 
varieties. In recent years farmers have applied three to three and one-half 
times as much commercial fertilizer (in terms of plant nutrient content) as 
in 1940. In 1954, they planted 70 per cent of the crop acreage with 
varities not even in existence on a commercial scale 20 years ago. 

Breeding, feeding, and management of dairy cattle and poultry have 
also made marked progress. Particularly impressive has been the rapid 
tise of a highly specialized, organized, and efficient broiler industry that 
puts on the market a completely-eviscerated, ready-to-cook, meat-type 
bird at a price per pound below that of red meat. Many commercial 
broiler growers now get a pound of live bird per 2.3-2.5 pounds of feed, 
and in some recent experimental feeding trials this was reduced to 1.9 
pounds of feed. 

Along with the spread of modern farm practices has come the need for 
more land per farm to make heavy capital outlays pay. The average in- 
vestment per farm worker, at constant prices, has increased 70 per cent 
since prewar; in 1956 it amounted to nearly $16,000 for the country as a 
whole, and reached as much as $50,000 or more on many commercial 
family farms. At the same time, the number of farms has decreased, while 
the total acreage per commercial farm increased from 220 acres in 1939 
to 333 acres in 1954, or by 41 per cent. Family farms have not lost out in 
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this process. They continue to control about the same proportion of the 
total acreage in farms as in 1940 and to produce about two-thirds of the 
total agricultural output. 


Canada 


Recent changes in the structure and organization of Canadian agricul. 
ture are also reflected in fewer but larger farms, heavy investment in addi- 
tional machines and larger inventories of livestock, and the application 
generally of better techniques to increase productivity per acre and per 
animal. 

Since 1941 the area of land occupied in farms has increased slightly, 
The area under crops has increased more than 10 per cent. For Canada 
as a whole, between 1941 and 1955, the number of farms decreased 19 
per cent, their size increased 15 per cent, the production per farm in. 
creased 44 per cent, and production per acre 25 per cent. During the 
same period the investment in machinery and equipment increased 362 
per cent, the value of livestock inventories increased 49 per cent, and 
operating expenses went up 58 per cent, all at constant prices. Since 1946, 
labor requirements on Canadian farms have decreased 30 per cent. 

The most outstanding feature of these technological developments has 
been farm mechanization and this has been most outstanding in the prairie 
region, but important also in Ontario. The prairie region accounts for 
about half of the Canadian farm cash income and Ontario for some 28 
per cent. In the prairie region the average size of farm increased from 411 
acres in 1931 to 498 acres in 1951, whereas in eastern Canada the corre- 
sponding figures were 129 acres and 132 acres. The increase in size of the 
farms in the prairie region was accomplished through consolidation and 
greatly encouraged after 1946 by large expenditures for farm 
mechanization. 

The recent trend in mechanization is likely to continue and accelerate 
as the growing labor requirements of Canada’s industrial development 
compete in the labor market and tend to pull labor off Canadian farms. 

Fertilizer use in Canada largely has been limited to high per-acre value 
crops such as tobacco, potatoes, fruits, and vegetables. 


West Europe 


West Europe’s agriculture has shown great vigor in the years since 
World War II, resulting in substantial increases in total production as 
well as in productivity. The estimated production for the current crop year 
is 29 per cent above the prewar level. Compared with the low postwar 
level of production in 1947-48, the increase is even greater. 

With a 20 per cent decrease in manpower on West European farms, the 
increase in production per man is impressive. Wheat yields are up 40 per 
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cent, rye 35, barley 30, and oats 20 per cent over their prewar levels, and 
the milk yield per cow is up over 12 per cent. Total output per unit of 
total input has increased by about 2 per cent per year in the 1950's. Be- 
hind this are spectacular increases in the use of fertilizers and in mechani- 
zation, improvement in plant and livestock breeding, in control of pests 
and diseases, and in general farm management. 

Western Europe has long counted among its countries some of the 
world’s heaviest consumers of commercial fertilizers. Nevertheless, the 
consumption of chemical fertilizers in 1955-56 was some 90 per cent 
greater than in 1938. Increased fertilizer use no doubt has been the most 
important single factor in raising postwar crop yields. 

Mechanization of European farming as expressed in tractor numbers 
is quite recent and spectacular: the number of tractors now is 10 times 
as great as in the mid-1930’s, or 2,000,000 compared with 200,000. 

In Mediterranean Europe irrigation also plays an important part in 

stwar agricultural plans. The much publicized Italian land-reform plans 
of 1950 and the more recent 10 year economic development plan (the 
“Vanoni’ plan) have added impetus to existing programs for irrigation. 
In 1957 Spain reported that government programs had brought some 
650,000 acres of land under irrigation since 1950. In Greece, the postwar 
reconstruction program was responsible for bringing irrigation to some 
150,000 acres of land between 1948 and 1954. 

European plant breeding work is of long standing. The development of 
new wheat varieties has been one of the more outstanding recent achieve- 
ments in France and Italy, contributing much to increased crop output. 
But plant breeders in many countries have also done extensive work with 
potatoes, grasses, oilseeds, fruits, and vegetables. Hybrid corn has been 
introduced in many countries with marked increase in yields. 

The last two decades have seen the rapid development of new chemical 
crop protection means in Europe. The discovery and widespread use of 
DDT, benzene hexachloride and selective weed killers may be mentioned. 

The widespread use of artificial insemination of cattle in recent years 
has contributed much to the improvement of Europe’s dairy breeds and 
raising of milk yields. Insemination of hogs is beginning. Progeny testing 
is being adopted or reorganized in several countries. 

Much work has been done to develop local feed resources and to in- 
crease the nutritive content of feeds through better feed processing, feed- 
ing methods, and other aspects of livestock care that improve feed con- 
version. Since grasslands provide the greatest and least expensive part of 
the livestock feed, improved grassland management has loomed large in 
these efforts. 

Special efforts have been directed towards the eradication of bovine 
tuberculosis, brucellosis, bovine mastitis, and foot-and-mouth disease. In- 


¥ 


E the 
the 

icul- 
ation 

per 
htly, 

ada 

d 12 
1 in- 

the 

362 

and 
has 
for | 
98 
41] 

the 

and 

arm 
rate 

ent 

ce 

as 
ear 

ar 

the 

per 


1474 WILHELM ANDERSON 
tensive action programs have resulted in almost complete eradication ¢ 
bovine tuberculosis in the Scandinavian countries and the Netherlan( 
and greatly reduced occurrence in the United Kingdom, West Germany, 
and elsewhere. The fight on brucellosis shows a somewhat similar pattem, 
There was a serious outbreak of foot-and-mouth disease as late as 1951.59, 
but a combination of measures—vaccination, slaughter, and restriction of 
movements of animals—has prevented further serious outbreaks, 
Technological progress has also been considerable in the communis 
countries of Eastern Europe, but lags far behind western Europe. Not 
only was the postwar start from a much lower level of technology, but the 
application of scientific achievement has been impeded by social and 
political changes depriving the farmer of incentives for production, 


Soviet Union 


Mechanization of farm operations has been the outstanding techno. 
logical development in Soviet agriculture during the past 30 years. It has 
accompanied forced agricultural collectivization (though with a time lag) 
and proved a potent instrument of state control and direction of collective 
farming. 

The extent of mechanization, however, has been uneven for differ. 
ent crops and operations. While plowing of the land and seeding of 
grains, cotton, sugar beets, and harvesting of grains are thoroughly 
mechanized, mechanization is lagging in the harvesting of corn, cotton, 
and sugar beets, in the planting and harvesting of flax, hemp, potatoes, 
vegetables, haying, and in most of the farmstead operations. 

Despite much inefficiency in the use of tractors and other machinery, 
it was possible for the Soviet Union to expand its crop area from around 
360 million acres in 1950 to over 480 million acres in 1956, largely by the 
use of tractors to break up new land in the semi-arid zone beyond the 
Volga and the Urals. At the same time a considerable reduction of man- 
power used in agriculture took place, though by western standards it is 
still exceedingly large. According to Soviet sources, the proportion of 
population engaged in agriculture and forestry decreased from 80 per 
cent in 1928 to 56 per cent in 1937 and to 43 per cent in 1955 and 1956. 

Less progress was made in other phases of technology, and yields per 
acre continue to be low. Improvement of crop varieties through plant 
breeding was retarded by “Lysenkoism,” whose grip on Soviet agricultural 
science has only recently been loosened. The output and use of con- 
mercial fertilizer, it is true, increased very rapidly and is now more than 
three times as large as before the war. But it still falls far short of require 
ments. While there are considerable potentialities for irrigation, so far 
it has been confined largely to the Soviet cotton belt in the dry regions 
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of central Asia and Transcaucasia. There are ambitious plans to expand 
the irrigated acreage, but progress has been slow. 


The Labor-extensive Agriculture of Oceania 


Tremendous strides have been made in mechanization in Australia and 
New Zealand. Greater use of tractors, heavy-earth moving machinery, 
and electrically-powered equipment in rural areas has been noted in both 
countries since the late 1940's. Aircraft are being used for fertilizing, 
seeding, fencing, and spraying to develop hill pasture lands. Approxi- 
mately 4 million acres of New Zealand’s farm land was fertilized by air 
in 1957. 

Superphosphates account for more than 80 per cent of all fertilizers 
used in New Zealand and over 95 per cent of those used in Australia. Since 
1985 the use of superphosphates in Australia has doubled, and in New 
Zealand it has trebled. Large amounts of these phosphates have been 
applied to pastures, reflecting the decreased emphasis on grain crops in 
favor of livestock after World War II. Soil fertility has also been improved 
in both countries by greater use of trace elements such as molybdenum, 
copper, and zinc. 

Progress has been made in recent years in crop and animal research in 
both countries. Particular emphasis has been placed on development of 
high quality grains and grasses to promote early maturity, drought and 
disease resistance. Attention has been given to sheep and cattle breeding 
to improve the quality of wool and meats. Dairy production has been 
increased to high levels in New Zealand by the wider employment of arti- 
ficial insemination. The introduction of myxomatosis virus in Australia in 
1950 for the eradication of rabbits has paid high dividends in the form of 
increased pasture and crop yields, greater sheep numbers, and larger 
wool output. 

Commercial agriculture in the temperate zone of the southern hemi- 
sphere that is operated by labor-extensive methods includes also the agri- 
culture of Argentina and Uruguay, as well as some of the agriculture of 
the Union of South Africa. In view of the limitations in space, I shall give 
only a few brief references to these areas in later sections of this paper. 

Thus far we have covered briefly the more significant technological 
developments in the agricultural production of the United States and 
Canada, the countries of Western Europe, and the Soviet Union, Aus- 


tralia and New Zealand. We also touched upon the situation in the | 


countries of Eastern Europe. These countries account for only 30 per cent 
of the world’s population but contribute 50 per cent of the world’s agri- 
cultural production, as indicated earlier. On a value basis, production per 
capita in the United States and Canada is twice that of what it is in 
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Western Europe, the Soviet Union and in Eastern Europe. On a wheat 
equivalent basis, agricultural production in the crop year 1955-56 was 
2,100 kilograms per capita in Canada, 1,820 in the United States, 910 jn 
Western Europe, 875 in the Soviet Union and 810 in Eastern Europe. 


Category II 


The countries in Category II include the underdeveloped areas of the 
world. These areas include all of Asia except Japan, which is highly in. 
dustrialized, all of Africa except portions of the Union of South Africa, 
and all of Latin and South America except Argentina and Uruguay. Many 
of the underdeveloped countries of Asia and Africa have gained their 
independence and sovereignty in recent years. Some of them are having 
difficulty getting organized politically. Nearly all of them are having 
balance of payments difficulties. 

Most of the underdeveloped countries are densely populated and less 
advanced agriculturally than the industrialized countries which were dis. 
cussed under Category I. Even though the civilizations of Asia and parts 
of Africa are very old, the rural people generally are illiterate. The avail. 


able arable land per farm family is generally exceedingly small— some | 


five acres in India, four acres in Pakistan, two and one-half acres in Korea, 
two acres in Indonesia and Egypt—and generally ranging from two to ten 
acres per farm family. 

Per capita income for most of the underdeveloped countries is very 
low ranging from $50 to $150, with per capita farm income even lower. In 
such a setting in which you have illiteracy, exhausted soils, extreme 
poverty, and limited land resources, you find as one of the outstanding 
characteristics the heavy influence of habit and custom on farm prac- 
tices. Since crop failure means famine and outright starvation, farmers 
in these areas hesitate and are reluctant to make any change in production 
methods for fear it may result in lower yields and even in crop failure. 


Asia, Including Mainland China 


Asia accounts for 55 per cent of the world’s population but contributes 
only 34 per cent of the world’s agricultural production. 

Since the end of World War II agricultural production has increased 
substantially in Asia, and there is evidence of some technological advance- 
ment. 

Fertilizer is not extensively used, although consumption has been in- 
creasing steadily in the past few years. However, Japan ranks with the 
highest consumers of fertilizer per arable acre anywhere in the world. 
By heavy fertilization and other good agronomic practices, Japan con- 
tinues to increase the productivity of its scarce arable land and obtains 
yields for most crops several times those of most other Far East countries. 
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Planners in Asia look upon the use of fertilizer as one of the prime 
vehicles to increase agricultural production. India’s second 5-year plan 
targets an increase of 15.5 million tons in foodgrain production. Nearly 
4 million tons of this increase is to be achieved by expanded use of fer- 
tilizer. Pakistan’s 5-year plan also provides for increased production and 
use of fertilizer to increase agricultural production. 

Much of the agricultural production in Far Eastern countries comes 
from irrigated land. Expansion of the area under irrigation and improve- 
ment of old irrigation systems are vital elements in agricultural planning 
throughout the area. Under the impetus of the first 5-year plan, India 
increased its irrigated area from 51 million acres to 68 million; the 
second 5-year plan calls for adding an additional 21 million acres. Pakis- 
tan’s development plans also call for huge expenditures on irrigation and 
land reclamation schemes. 

Similarly Burma, Thailand, Ceylon, and the Indochina countries are all 
developing further irrigation, water control, and land reclamation projects, 
but farm mechanization has made little progress in the Far East countries. 

Governments also are carrying on plant breeding work to develop 
higher yielding varieties of crops. Getting the results out to the producer 
is a difficult problem. Part of the difficulty lies in maintaining the im- 
proved varieties because of the ignorance of the growers and the lack of 
storage facilities. Replanting of the rubber estates in Malaya and Ceylon, 
with high producing young stock furnished by the governments, is in- 
creasing rubber production and lowering production costs. More gradual 
progress is being made in improving yields on coconut and tea estates in 
the Far East. 

Possibly more significant than the plant breeding work, from the stand- 
point of over-all crop production, are the improved cultural techniques 
that are being introduced. In a recent survey in Pakistan, it was found 
that the yield of seed cotton in line sown fields was a third higher than 
when sown broadcast. In India yields of rice grown by the Japanese 
method have been from 50 to 100 per cent higher than rice grown by 
local methods. 

Aerial spraying and dusting have become prominent in West and South 
Asia in combatting locust infestations. 

Plans and programs in Communist China for improving agriculture 
feature extensive collectivization, and the massive use of cheap human 
labor in such jobs as constructing small dams, digging ponds, irrigation 
ditches, and wells, and reclaiming small scattered plots of land. Such 
projects can show quick results, and are done largely by local resources. 
Under Communist policy, capital investment funds go mostly into in- 
dustrial development. 

An adequate supply of chemical fertilizers is an urgent need. An- 
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1478 WILHELM ANDERSON 
nounced plans call for raising domestic production of fertilizers from 
750,000 tons of fertilizer carriers in 1957 to 5-7 million tons by 1962 anq 
up to 15 million tons by 1967. These goals may provide some indication 
of the need, but are believed to be far in excess of what the country can 
achieve. 

Mechanized farming is receiving less official mention than was the case 
a few years back. Human and animal labor will provide the bulk of 
China’s farm power for an indefinite future. Emphasis now is on provid. 
ing improved water wheels, mechanical power for operating irrigation 
pumps, animal-drawn equipment, and hand tools. 

Opportunities for land reclamation in China are small. Consequently, 
most of the increases in production will have to come about by raising 
yields per acre. Current efforts are directed at increasing yields by mil. 
tiple cropping, close planting, use of improved seeds, measures to con- 
trol insects and disease, and other modern cultural practices, of which 
water control and fertilizer supplies are the most critical elements. 

In West Asia by far the greatest advance has been made in the expan- 


sion of cultivated areas through irrigation, drainage, and the use of trac. | 


tors. Between 1950 and 1955 Iraq and Israel more than doubled their 
irrigated lands; Syria and Iran increased their irrigated acreage by 80 
per cent, and Turkey by 35 per cent. Also, Turkey increased its total 
arable land by 48 per cent. Further expansion of cultivated land is likely 
to take place. Irrigation schemes, planned or under construction in Syria, 
Iraq and Iran, may double the irrigated areas within the next 15 years. 

Farm mechanization has made significant beginnings in West Asia. 
Israel leads, on a small country scale, by virtue of its highly industrialized 
economy that is rooted in Western technology. Turkey leads in magnitude 
of change under a state-inspired and controlled scheme of mechaniza- 
tion. Syria’s production of cotton and grain is the best illustration of 
mechanization through private enterprise. Little has as yet been achieved 
in West Asia to improve livestock or to breed and select better plant 
varieties. 

Africa 

The pattern of agriculture in the northern segment of Africa is similar 
to that of West Asia. Ancient methods prevail, yet modern technology is 
becoming increasingly evident. 

The case of Egypt, with 24 million people, is unique. Its population has 
been increasing at a rapid rate, whereas its crop area is limited to 6 mil 
lion acres. All water available from the Nile is used for irrigation, and the 
land is cropped intensively. Mechanization is used to supplement inten- 
sive human labor for certain farm operations, such as land preparation. 


Soil 

tion 

suct 

of 

able 

me 

6 

ease 

I 

ma 

tai 

wi 

the 

Lat 

tec 

Lat 

in 

pe 

la 
sig 
tra 
Ur 

co 

ye 

pr 

pre 

in 

its 

li 

br 

b 


from 
2 and 
cation 
y can 


Case 
lk of 
rovid- 
zation 


ently, 
aising 
COn- 


vhich 


xpan- 
trac- 
their 
ry 30 
total 
likely 
syria, 
TS, 

Asia. 
lized 
itude 
niza- 
n of 
eved 
plant 


nilar 
gy is 


has 
mil- 
| the 
iten- 
tion. 


TECHNOLOGICAL DEVELOPMENTS 1479 


Soil fertility and high yields are maintained through generous applica- 
tions of fertilizers. Improved seed varieties have been developed and used 
successfully, and some improvements made in livestock. Effective control 
of plant and animal pests and diseases is maintained. 

South of the tropical belt, the Union of South Africa has seen consider- 
able progress in agricultural technology. Mechanization and use of com- 
mercial fertilizers have increased significantly. Irrigation covers close to 
6 per cent of the total arable area. The Union’s advances in pest and dis- 
ease control and livestock and plant improvement have been significant. 

In the tropical belt, technological developments have been limited 
mainly to the agriculture of European settlers or plantations and to cer- 
tain export crops. The bulk of African farming is on subsistence levels, 
with primitive techniques prevailing. Africa accounts for 8.5 per cent of 
the world’s population but contributes only 6.6 per cent of the world’s 
agricultural production. 


Latin America 


The expansion of irrigation and mechanization are the outstanding 
technological developments in Latin America in recent years. Several 
Latin American countries have large irrigation schemes underway. Mexico, 
in particular, has a long list of completed projects. Chile, too, has a large 
percentage of its arable land under irrigation. In Peru, the coastal popu- 
lation is entirely dependent on irrigation for its livelihood. 

The development of mechanized farming in Latin America has been 
significant since the war. In 1939, only 30 per cent of the total number of 
tractors was outside Argentina; in 1952 the percentage was 75. Argentina, 
Mexico, and Brazil have all increased substantially the use of tractors. In 
Uruguay 80 per cent of the cultivated land is farmed mechanically, in 
contrast with 20 per cent for the region as a whole. 

Fertilizer consumption in Latin America is still low. 

Over-all production of crops in Latin America has increased over the 
years faster than the area cultivated, indicating an increase in yields. Im- 
proved corn and wheat varieties have been developed in Mexico, Similar 
programs are underway in Columbia and Central America. 

Significant advances have been made in animal breeding and feeding 
in Argentina and Uruguay, and Chile has a national program to improve 
its livestock industry. Mexico is encouraging increases in the numbers of 
livestock and betterment of the quality through the establishment of 
breeding stations. 

Latin America accounts for only 6.8 per cent of the world’s population 
but contributes 8.8 per cent of the world’s agricultural production. 

Of the underdeveloped areas of the world, the great food problem area 
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of the future is Asia, and particularly the Far East, which holds 52 per cent 
of the world’s population but accounts for only 32 per cent of the world 
agricultural production. In India several successive years of favorable 
weather have brought into being large food supplies, and this coupled 
with successful medical care and sanitation programs have had the effect 
of cutting down the death rate to such proportions as to raise the net 
annual increase in population from 1% to 2 per cent. This increase means 
that India, with a present population of 400 million, will now have 8 
million additional people to feed annually instead of 5 million. Improve. 
ments in transportation are now making it possible to move food about 
quickly to avert famine in dought and other catastrophic areas. Although 
these improvements in medical care and transportation are undoubtedly 
among the great blessings of mankind, they, nevertheless, bring with 
them certain effects upon population growth that merit serious study if 
the food needs created thereby are to be met. This is all the more so if the 
area most affected is already a food deficit area, On a wheat equivalent 
basis, for the crop year 1955-56, agricultural production in Asia was only 
about 425 kilograms per capita, less than one-fourth of what it was in the 
United States. 
Conclusion 


What conclusions for the world’s food and fiber supply might be drawn 
from this cursory review of developments in agricultural technology 
around the world? 

(1) The growth of agricultural productivity after World War II has 
been considerably greater than during any similar previous period. In 
some of the industrialized areas, the growth of labor productivity in 
agriculture has been greater than in industry. 

(2) The growth of agricultural production as related to food and fiber 
requirements has been uneven throughout the major areas of the world. 
It has been highly favorable in North America and unfavorable in most of 
Asia. 

(3) Asia is losing ground in its ability to feed itself and is becoming a 
major world food deficit area. This situation is likely to worsen very con- 
siderably over the next 25 years while the Far East populations are gain- 
ing literacy, developing extension services, and building the fertilizer 
plants necessary to increase yields significantly. 

(4) Notwithstanding the difficulties that will beset the Far East in 
particular, it seems highly likely, in view of recent and prospective de- 
velopments in agricultural and related technologies, that mankind will 
successfully devise means of feeding, clothing and housing itself as far 
into the future as can now be seen. This may involve some checks on 
population growth, some deviation from conventional methods of food 
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roduction, and the movement, over the next generation, of increasingly 

large quantities of food and fiber from surplus to deficit areas under fi- 
nancial arrangements that in part may be net additions to resources of 
needy nations. 


DISCUSSION: TECHNOLOGICAL DEVELOPMENTS IN 
WORLD AGRICULTURAL PRODUCTION 


A. VOGEL 
Food and Agriculture Organization of United Nations 


Anderson has given us a very useful review of the comparative progress 
of the several regions of the world in the improvement of agricultural pro- 
duction since the last war. We would all agree that he accepted a very 
difficult assignment. Lacking comparable data and other basic information 
from most of the lesser developed regions, he has had to rely heavily upon 
the interpretation of intelligence reports and field observations for many 
of his conclusions on technical advancements which are taking place in 
these countries. We in Food and Agriculture Organization (FAO) depend 
upon similar kinds of information, much of which however arises from 
FAO sources, particularly the unpublished periodic progress reports of 
FAO country and regional missions and the programming and evaluation 
studies associated with our technical assistance program. For the most 
part there is a high degree of consistency between Anderson’s conclusions 
and generalizations and those of the FAO missions, except that our staff 
reports tend to be somewhat more optimistic in assessing the progress 
being made in technological developments in most countries included in 
his Category II. This is especially true for Asia and the Far East. 

Since Asia is a significant food supply problem area, I have made a 
special effort to try to identify what elements of progress are being em- 
phasized by the FAO staff from this region which might explain their 
more optimistic conclusions. In doing so, I am not suggesting any criticism 
of Anderson’s careful analysis, especially since most field experts naturally 
place special values upon their own fields of work. Such programming 
and progress reports are of interest, however, in helping reveal which lines 
of technical work are being emphasized most in the lesser developed areas 
as a possible indication of significant developments which may materialize 
a few years hence. 

These reports indicate that most countries of Asia and the Far East 
have in the past two or three years been giving a great deal more atten- 
tion to the systematic organization of field trials and experiments, demon- 
stration and pilot projects, and other forms of applied research, than was 
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the case in the earlier stages of the technical assistance program. It seems 
evident that there has been a marked change in the views held earlier by 
many governments that advanced technical knowledge, including im- 
proved varieties of seed and breeds of livestock, could be transferred 
from the more advanced regions and adopted within their own countries 
through some form of short-cut procedure. To be sure, these field trials 
and demonstrations at present apply to only a limited proportion of the 
agricultural area of these countries, but I am very much impressed with 
the growing number of requests received for this type of assistance and 
the frequency with which success is being reported. 

Farm mechanization has made little progress in this region, which has 
about 100,000 agricultural tractors compared with nearly 2% million in 
Europe. Interestingly, requests for technical aid have placed very little 
emphasis upon projects involving the utilization of power equipment, ex. 
cept in three countries where the central or provincial governments have 
established tractor pools. 

Most encouraging is the emphasis being given to the improvement of 
small tools and equipment, particularly improved implements which are 
being produced locally. The frequency of reports that peasant farmers are 
acquiring more and more of such simple but improved implements ap. 
pears to be a significant technological development which is likely to 
gain momentum in the years immediately ahead. 

Another impressive development concerns the extent to which govern- 
ments, merchants, and to a somewhat lesser extent, peasants, are taking 
measures to improve their grain storage facilities and to reduce the infes- 
tation losses of stored grain, particularly rice. Very little progress seems 
to have been made, however, in the reduction of field losses from insects 
and rodents, except in areas participating in the locust control program. 

Some instances of notable progress are being reported in the field of 
animal husbandry. This is definitely reflected in the larger numbers and 
the better quality of work stock. Some progress is reported from the main 
rice-producing sections of the region in encouraging farmers to produce 
some supplementary feed for their work stock, normally dependent upon 
rice straw as a main source of feed for several months during the year. 

Advancement in livestock breeding, particularly in the tropical and sub- 
tropical countries, seems to have been discouraged temporarily as a result 
of a series of unfavorable experiences in the early postwar years, resulting 
from the importation of exotic breeding stock from temperate zones. Fre- 
quent failures of animals which were not heat-tolerant to this new environ- 
ment, have been a serious obstacle to livestock improvement efforts. 

I appreciate that the information taken from field project reports may 
tend to overemphasize the extent to which technological progress is being 
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made in Asia and the Far East. However, a number of technological de- 
velopments of a rather elementary but fundamental nature are taking 
place in many localized areas scattered through the region, in association 
with community development efforts, fundamental education centers, 
agricultural extension projects, field trials and experiments, religious mis- 
sions, and others. As a by-product of the strong national pride which 
exists in this region, we may expect governments and the local rural 
leaders to put forward extraordinary efforts toward the steady improve- 
ment of agriculture. For these and other reasons I am concerned with one 
of Anderson’s conclusions, namely, that Asia is losing ground in its ability 
to feed itself and that this situation is likely to worsen very considerably 
over the next 25 years. While I agree with Anderson that Asia is the great 
food problem area of the world and that any significant improvements in 
the near future are dependent upon a great amount of direct and indirect 
external assistance, I cannot agree that the situation is likely to worsen 
considerably over the next 25 years. 

Despite the rapidly growing population, Asia, during the past 10 years, 
has been able to raise its per capita food production from about 86 to 94 
per cent of prewar levels. Perhaps I am being overly impressed by the 
programs of governments and the progress reports from various technical 
assistance missions, but I can see no basis for concluding that this upward 
trend, gradual as it may be at present, will not continue. In fact, there are 
a number of encouraging elements of a technological, institutional, and 
psychological nature in the agricultural picture of Asia today which will 
serve as motivating forces to help most of these nations achieve an ac- 
celerating rate of economic and social progress in the years immediately 
ahead. Many of these elements are difficult to evaluate and explain in 
terms of our traditional measures of technological progress. Nonetheless, 
it is significant that at least half of the governments of Asia have, in the 
past two years, taken some definite steps to assure that the agricultural 
sector of their economies will receive much greater attention in future 
development plans and programs. Similarly, it is significant that some 
encouraging progress has been made in breaking down some of the in- 
stitutional obstacles to development. 

It is encouraging to note that some of the governments at least, are 
taking a serious interest in national food management programs, includ- 
ing the effective utilization of surpluses, the creation of national and local 
food reserves, and various schemes for institutional feeding, and the 
provision of emergency food relief. These and other factors associated 
with the pride of nationalism will, in my opinion, help overcome the 
“survival complex” which has represented a significant obstacle to tech- 
nological progress in agriculture. 


Cems 
er by 
im- 
erred 
tries 
trials 
f the 
with 
> and 
has 
in 
little 
, 
have 
tof | 
are 
S are 
ap- 
yto | 
ern- | | 
king 
fes- 
ems 
ects 
am, | 
d of 
and | 
ain 
luce | 
pon 
sub- 
sult 
ing 
re- 
on- 
ay 
ing 


SURPLUS DISPOSAL AS A TOOL FOR WORLD DEVELOPMENT 
—OBJECTIVES AND ACCOMPLISHMENTS 


Joun H. Davis 
Harvard School of Business 


tire the past four years the United States has carried forward | 


the largest foreign surplus disposal operation ever undertaken by 
any country—largely under the authority of Public Law 480. 


For the benefit of any who do not recognize the term Public Law 480, | 


its longer name is the Agricultural Trade Development and Assistance 
act, passed by Congress in 1954, authorizing the sale of United States 
farm surpluses for local currencies in countries that have need for such 
commodities but lack dollars with which to pay for them. Under Title] 
of this act the United States has disposed of about $4 billion worth of 
products during the past four years. 

The objective most emphasized by the proponents of Public Law 480 
in 1954 was the disposal of United States farm surpluses, which at the 
time were accumulating in the hands of Commodity Credit Corporation 


(CCC) at the rate of almost $3 billion per year. Also stressed as objectives | 
of the act were assistance to economic development in receiving countries _ 


and the stimulation of permanent export markets for farm products, Let 
us now look at the accomplishments. 


Surplus Disposal 


The surplus disposal phase of Public Law 480 when measured in terms 
of quantity moved has been successful, even beyond the expectation of its 
enthusiastic proponents. Whereas the original authorization permitted 
sales aggregating $700 million during a three-year period, the actual sales 


during that interval were slightly in excess of $3 billion—the additional © 


quantities having some authorized through subsequent amendments to 


the act. (Throughout this paper, dollar references to surplus disposal will . 


be in terms of the cost to the CCC unless otherwise designated.) 


However, when weighed in terms of longer time implications to United | 


States agriculture, its effects are harder to assess. Certainly Public Law 480 
has reduced the storage problem for the CCC. Also, it has reduced the 
pressure of surplus stocks on commodity markets. 


On the other hand, there is the question, what has it done to the im- 
plementing of basic adjustments that need to take place in order to adapt 
United States agriculture to the new technology that is evolving at almost 
explosion tempo? Has Public Law 480, by reducing the pressure from sut- 
plus stocks, retarded the rate of adjustment? Has it altered the course of 
other phases of farm legislation? 
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These questions are difficult to answer. If one considers such gauges as 
changes in the number of farms, the number of farm workers, investment 

er farm or output per farm worker per hour, it is difficult to make a clear 
case that adjustments have been retarded. Even if some slowup has taken 
place, it might be argued that the rate of change still is fast enough. 

However, even if one assumes that to date Public Law 480 has not 
seriously hindered or skewed adjustments in the food-fiber sector of the 
economy, there is the possibility that it might in the future, if the pro- 
gram were to continue five years or longer, which seems likely. Therefore, 
it is only prudent that this aspect of the Public Law 480 programs be given 
serious study by economists and others. 


Assisting Economic Development 


The proponents of Public Law 480 argued, in 1954, that it could make 
a contribution to economic development in low-income countries. This 
contention was based on the premise that the consumption of additional 
commodities in such countries could (1) add to labor productivity and 
(2) improve the climate for foreign credit and investment and (38) that 
the local currencies generated by the sale of such products could be em- 
ployed to increase the rate of economic development. 

There is no doubt as to the validity of the first two of these contentions. 
Public Law 480 has made possible a per capita increase in commodity 
consumption in a number of countries and, as will be explained later, has 
contributed towards a better climate for outside credit and investment. 
The benefits along these lines have been substantial and significant. 

Use of Local Currencies. The contribution to date towards economic 
development resulting from the use of local currencies generated by 
Public Law 480 sales has been quite limited. About 30 per cent of these 
currencies have been reserved for United States expenditures not directly 
associated with country development. Of the remainder, not much more 
than one-fifth has been put to use—the balance remaining on deposit to 
United States account. While this delay has been occasioned by a com- 
plex of factors which vary country by country, an important one has been 
that the countries, in general, have not felt an urgent need for the funds. 
This, in part, reflects the fact that the United States has attached various 
conditions of control and payment. For example, the United States has 
generally sought a “maintenance of value” provision to hedge against 
currency depreciation, a policy the validity of which needs critical evalua- 
tion. Therefore, governments have felt that they could obtain local cur- 
rencies more advantageously through other means, including that of 
direct issuance. 

Further contributing to delay in the use of funds has been a fiscal con- 
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sideration—that because in most countries the commodities were cop, 
sumed promptly, while the local currencies remained idle on deposit, the 
subsequent release of such currencies would tend to add to inflation 
pressures. Of course, the degree to which this is damaging depends upon 
the general fiscal policies pursued by the country at the time and the size 
of the funds involved relative to the total investment expenditures of the 
country. 

Even aside from these considerations, it can be argued that the loca 
currency of a low-income country held by a foreign government has but 
limited direct value as an agent for accelerating the rate of economic de. 
velopment. In general, such currency has a very low convertibility, which 
is to say that its use is more or less restricted to the procurement of do. 
mestic resources and domestic labor. Because the government of a re. 
cipient country has the power to create its own currency at will, it can 
even be argued with considerable merit that the release of local fund 


held by the United States within such country has little or no positive | 
effect on the rate of employment or the rate of economic development, | 


Moreover, should the existence of such United States holdings cause a 


reduction in the volume of United States dollar aid to such countries, or | 


should the release of currency add to inflationary pressures, the rate of 
economic development might even be retarded. 
Indirect Benefits. Public Law 480 assistance provides certain indirect 


benefits to economic development which are of considerable importance, | 


It bolsters the outside credit and investment potential of a participating 
country—particularly in terms of productivity and the rate of economic 
growth. Public Law 480 also provides a mechanism for amassing funds 
that are supplemental to the regular budget of a country. In certain low- 


income countries this is important because of the low yield from imposed ‘ 


taxes. For example, in one country over 50 per cent of the “economic 


development fund” comes via Public Law 480. In others local currencies | 


are used to assist selected economic sectors such as agriculture. 
Another possible use is the creation of a special loan fund to assist the 
private sectors of the local economies—particularly enterprises which wil 


generate increased foreign exchange earnings. To date, the so-called | 
Cooley amendment, which authorizes the setting aside of up to 25 per cent | 


of all Public Law 480 receipts for loans to private firms, has not met this 
need, largely because of resentment to alleged preference given United 
States firms. In general, this is true even though ways can be found under 
Section 104 of Public Law 480 for making comparable loans to domestic 
firms. For example, the local government could use a portion of the pro- 
ceeds allocated to it as a loan fund to domestic firms. 


Another problem relating to local currencies is the disposition of funds | 


accruing to the United States from the repayment of loans. Since loans 
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are made for as long as 40 years, this problem will continue over a long 
period. Public Law 480 itself is silent on the subject of repaid funds as are 
the country agreements negotiated to date. Except for a few countries 
which have received relatively little assistance, the United States cannot 
during the next decade or two, at least, demand the conversion of repaid 
proceeds to dollars without checking the development of the country in- 
volved. 

Aside from conversion of repaid loan proceeds to dollars—which is 
hardly a choice—the alternatives are to reloan the local funds, to grant 
them to the country government, to grant them to institutions engaged 
in education, health services or welfare, or some combination of such uses. 

With respect to efforts to support education, health, and welfare, em- 
phasis should be placed on assisting those functions that are lagging seri- 
ously behind the needs of the country. Such assistance should be directed 
to getting such functions started, with assurance that other sources of sup- 
port will become available within a reasonable time. 

One means of channeling funds to such uses in an orderly manner might 
be through a joint United States-local country nonprofit foundation gov- 
ered by a board composed equally of outstanding persons from each 
country. 

Rather broad latitude as to the uses and re-uses of funds will be neces- 
sary if the widely varying needs of cooperating countries are to be met. 
The relationship of the United States with recipient countries no doubt 
could be strengthened materially if the United States promptly were to 
clarify its policy regarding accumulated funds, country by country, and 
then in the future, negotiate terms of currency use and re-use at the time 
the commodity terms are agreed upon. 

Tri-Country Arrangements Are Difficult. One other means by which 
commodity assistance could be substituted for dollar aid is by negoti- 
ating triangular arrangements under which the Public Law 480 bene- 
ficiary (Country A) agrees, in lieu of paying the United States in local 
currency, to supply an item of its own to a third party (Country B) which 
otherwise the United States would have supplied at a dollar cost. The 
limiting factor is that situations of this kind are difficult to arrange. In 
general, any item which Country A would provide Country B at a dollar 
saving to the United States could have been sold by Country A into a 
hard currency market, thus earning foreign exchange. In view of the tight 
foreign reserve status of most Public Law 480 recipients, opportunities for 
triangular arrangements are rare. If, by hard negotiating, the United 
States were to force such transactions, the loss in good will likely would 
more than offset any dollar savings. Thus, on balance, triangular arrange- 


ments do not offer great promise as a device for reducing the need for 
dollar aid, 


Joun H. Davis 


Market Development 


As mentioned earlier, one of the much stressed arguments for the 
passage of Public Law 480 in 1954 was that it would be a vehicle fy, 
expanding commercial markets for United States farm commodities, Cop, 
sistent with this contention, the act authorized the use of a portion of the 
local currency receipts for market development. Also, at the time of the 
transfer of the agricultural attache service from the Department of State 


to the Department of Agriculture, the latter stressed the importance of | 


this move in terms of market development. 


Of course, the limiting factor in developing commercial markets fo; | 


United States products in low-income countries is the ability of such 
countries to earn dollars. In this respect the economic development aspects 
of Public Law 480 already discussed should have some long-run signif. 


cance. Also, it is argued by some farm representatives, and no doubt with 


some merit, that the more aggressive market expansion effort made pos. | 
sible under Public Law 480 helps to offset the inherent weakness of agr- | 
culture in competing with nonfarm products for scarce dollars that have | 


gone abroad. 


In the short run, at least, a valuable by-product of the market develop. ; 
ment aspect of Public Law 480 has been the incentive and opportunity it | 


has provided the representatives of numerous commodity groups to travel 


abroad. This can provide an understanding on their part which no amount § 
of reading or study could give. Conversely, the market development know. [ 
how of these persons and the exchange of ideas occasioned by their pres- 

ence in a country can be of value to the staff of United States embassies, | 


to foreign governments, and to the trade. 


Substitutable for Special but not Regular Dollar Aid 


Generally speaking, Public Law 480 assistance is substitutable for | 


dollar aid only to the extent that such aid is used by the recipient country 
to facilitate imports of food or fiber. 


Since 1954, when Public Law 480 was enacted, most United States { 
dollar aid has gone for help in economic development or for defense sup- | 


port. Because the basic purpose of this aid has been to provide dollars for 


the importation of essential materials—mostly from hard currency areas- | 
it has not been available for the purchase of food or fiber. Therefore, [ 


Public Law 480 has not been directly competitive with or substitutable 
for regular dollar aid to foreign countries. 


Prior to the enactment of Public Law 480 the United States met critical f 
food-fiber shortages in other countries through supplemental foreign aid f 
legislation, commonly referred to as “famine relief.” Since 1954 such needs f 
have been met through Public Law 480 assistance—either by sales for local 


currencies under Title I or grants under Title II of the act. 
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Considering the adverse weather, disappointing gains in agricultural 
for the roduction, and the per capita rise in food consumption in certain de- 
cle fo; | veloping countries since 1954, it seems certain that the United States would 
s. Con. | have been called on to provide substantial supplemental food-fiber assist- 
of the } ance during the past four years, even in the absence of any Public Law 
of the | 480 program. Such assistance likely would have been in excess of $2 billion 
f State |, during this period. 

ance of | | By meeting the critical food-fiber needs of other countries through 
Public Law 480 the United States has substituted such assistance largely 
ets for | for special foreign aid of the famine relief type rather than for regular 


f such | foreign aid. 
aspects Avoiding New Competition 


signif. In carrying out the economic development phases of Public Law 480 
bt with | the United States has sought to avoid stimulating new agricultural pro- 
de po | duction which might compete with United States farmers for world 
of agri | markets. 

it have | + When viewed in terms of short-run interests such a policy may seem to 
"have considerable validity. However, when considered in terms of the 
velop. _ longer run interests of the United States and other exporting countries, 
nity it | such policy doubtless would do more to limit markets than to expand 
) travel them. 


mount In this connection, exporting countries should recognize that their 
‘know. | strongest foreign demand is from those countries that have developed 
I pres; | their own resources most efficiently. Even though at times this may mean 


assies, fF increased competition for certain products, it also means bigger markets 
_ for other products and larger aggregate markets. 
Hence, it is in the interest of the United States and other exporting 
countries that economic assistance of all types be directed towards the 
le for | efficient development of the resources of recipient countries, 


ountry 
Phasing Out of Program 
States | —_A serious aspect of Public Law 480 is the possibility that countries could 
se Sup’ | become so dependent on the United States for food that the ultimate 
ars for _ termination of the program will lead to serious food shortages and hunger 
areas- | in certain countries. This could be the result if Public Law 480 assistance 
refore, | were permitted to retard production by depressing prices to domestic 
utable | producers, stimulate the net rate of population increase, or defer develop- 
___ | ment of the type of supporting and export enterprises that would enhance 
critical the food supply of a country—either through expanded domestic produc- 
gn aid F tion or through increased ability to import. 
needs ' The only way to safeguard against this danger, assuming Public Law 
rlocl [ 480 assistance continues, is for both the United States and the recipient 
_ Countries to anticipate and plan for the day when such assistance will ter- 


¢ 
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minate. Reasonable prudence would seem to dictate that all parties should 
be preparing for an eventual phase out of Public Law 480 programs, pos. 
sibly beginning as early as 1962. In doing this, in view of the serious op, 
sequences of a food shortage, it will be far better to err on the side af 
countries having enough food available than to run a risk of having too 
little. 

In this respect heavy moral responsibility rests on the United States tg 
encourage recipient countries to seriously anticipate an eventual Phase 


without United States food assistance. Even if one assumes a continuation | 


of Public Law 480 operations at near the present level until 1962, decisions 
will have to be made this year by recipients, in order for them to increase 
their own food-fiber supply by that date—either by increased production 
or commercial imports. In urging safeguards against a food shortage oc. 
casioned by a reduction of United States surpluses, I am not predicting a 
shortage by any given date. Nor am I suggesting that Public Law 480 be 


terminated while surplus stocks exist. However, agricultural history re | 
veals that under extraordinary conditions surpluses can disappear quite | 


rapidly—even in a few months. It is against such eventuality that I am 
urging caution. 
Other Exporting Countries 


Public Law 480 operations have engendered the accusation from other | 
major exporting countries that United States surplus disposal is cutting | 


into their established commercial markets. 

An examination of the over-all international commercial movement of 
such items as wheat and flour, cotton, rice, and tobacco during the four 
years Public Law 480 has been in effect does not demonstrate this. The 
commercial movement during this period has generally continued con- 
sistent with past trends. This, of course, does not mean that certain cour- 
tries cannot cite specific instances of interference. On the contrary, they 
can and have. 

The strongest complaints have come from Canada—particularly over 
United States barter activities, which since May, 1957, have been restricted 
to cases where the United States has assurance that bartered farm com- 
modities are additional to normal commercial imports. The case against 
the United States with respect to barter prior to May, 1957, was substantial, 
not only to the effect that there was interference wih Canadian commercial 
sales, but that the United States was interfering with its own dollar sales 
as well. 

On the whole the United States has done but a fair job of maintaining 
satisfactory relations with other exporting countries on Public Law 4) 
matters. At times, particularly early in the program, it failed adequately 
explain the reason for action, or did so with poor timing. Also, to a col 
siderable extent United States’ contacts with other countries have related 
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to points of grievance rather than consultation over the program as a 
whole for the purpose of eliminating weaknesses and shortcomings. 

One opportunity that the United States has not utilized to full advantage 
is that of discussing Public Law 480 problems multilaterally through the 
media of the Committee on Commodity Problems (CCP) of the Food and 
Agriculture Organization. Several years ago the Food and Agriculture 
Organization extended a friendly hand in this direction by creating a spe- 
cial CCP subcommittee in Washington for this purpose. Until recently the 
United States has shown considerable hesitance in discussing major prob- 
lems and policies with this group. 

On balance, the objections to Public Law 480 by other exporting coun- 
tries do not appear to warrant the discontinuance or even general curtail- 
ment of Public Law 480 operations. As the program has progressed, inter- 
country understanding has improved. If the United States continues to 
improve its consultation with other friendly countries, I believe we will 
find that what now appear to be formidable problems will turn out to be 
more in the category of “molehills” than “mountains.” 

It is even possible that more adequate consultation with friendly coun- 
tries might lead ultimately to some sort of a multilateral approach to cer- 
tain types of commodity problems, with the result that something better 
than Public Law 480 would evolve. A starting point for exploring this 
might be informal discussions between Canada and the United States with 
respect to wheat. If this succeeded, other countries and international agen- 
cies could be brought into the discussions, Wheat has an advantage over 
many other commodities in that the bulk of the world’s surplus is pro- 
duced by countries well advanced in economic development. Furthermore, 
it supplies one of man’s most basic needs—bread. 


Foreign Policy Considerations 


Since the initial build-up of surplus farm stocks in the United States 
during the postwar period the question has persisted, isn’t there some 
way these surpluses can be used to strengthen the peace and security of 
the free world? While this issue has been much debated, still surplus utili- 
zation plays only a limited role as a tool for implementing foreign policy. 
Evidence that this is true is found in points already discussed, such as the 
inadequate consultation with other exporting countries, the accumulation 
of unused local currencies, and the limited attention to the danger of 
overdependence of low-income countries on the United States as a source 
of food. 

Without doubt a major factor discouraging a more comprehensive eval- 
uation of surplus stocks as a tool for improving international relations has 
been the unrealistic hope that United States surpluses would be of short 
duration—a matter of another year or two. Only recently has there been a 
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realization that sizable surpluses almost certainly will be with us for 4 
least five years—probably averaging between $1% and $2 billion per year, 

In recent months this realization is bringing about in the United States a 
more serious study of potential farm surpluses as a positive force in foreign 
policy. This, of course, is an endeavor which also might prove profitable 
for other countries—both those burdened with surpluses and those in need 


of food and fiber. Better still, as earlier suggested, countries might find it } 
advantageous to supplement their separate studies on the basis of collab. | 
oration—not on grievances over present programs but on how surpluses 


might be used as a positive force in international relations. 


Major Issues 


In recasting policies relating to agricultural surpluses a number of issues 
need to be considered, both separately and together. Important among 
these are the following: 


1. How can we develop and sustain Public Law 480 operations that : 
are in harmony with and in support of general foreign policy objec. | 


tives? 


2. What should be the relation between Public Law 480 and foreign 


aid? 


3. How should we plan for the ultimate phasing out of Public Law 48) | 


operations in countries receiving assistance in a manner to avoid 
hunger and suffering? 

4, How can we maintain the desired rate of adjustment to technology 
within the food-fiber sector of the United States economy while we 
are operating a sizable Public Law 480 program? 


5. How can we best utilize the local currencies accruing to the United | 
States from the sale of surpluses—both initially and as loaned funds | 


are repaid? Should we insist on a maintenance of value clause? 

6. How can we improve and maintain the good will and cooperation of 
other countries—particularly exporting countries—in connection with 
Public Law 480 operations? 


These are subjects which should receive the serious attention and inte | 


est of agricultural economists, working closely with persons from other 
related disciplines and with those administering programs. 


Perspective in Planning 


Both in the formulation of general Public Law 480 policies and in over- 
all planning with recipient countries it is essential to look ahead over 
period of at least three to five years and sometimes longer in order to relate 
immediate decisions to future needs. Nowhere is this more important than 
in preparing for the ultimate phasing out of the program at the country 
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level and in relating surplus disposal to adjustments in the rural economy 
at the home front. Failure to look ahead several years in policy making 
probably has been the greatest single weakness in Public Law 480 pro- 
gramming during the past four years. The kind of general policy formula- 
tion and country agreements referred to do not necessitate an actual ex- 
tension of Public Law 480 authority for 3 to 5 years. The programming of 
commodity mixes, quantities, qualities, and schedules of delivery to re- 
cipient countries has to take place year by year, with provision for adjust- 
ments on a shorter time basis in order to meet season-by-season variations. 

Even so, it would help give direction and purpose to Public Law 480 
operations if the United States were to declare its long-time policy ob- 
jectives and intentions with respect to surplus disposition, after due consul- 
tation with other countries, both recipients and exporters. This initial 
declaration could be made by the White House in the form of a statement 
or by Congress in the form of an act, or both. 

A precedent for what I am describing exists in the case of the Marshall 
Plan. In that instance, four-year objectives and guidelines were declared, 
but authorization and appropriations were acted on year by year. 

Role of Receiving Country. Assuming that the United States does do a 
good job of planning and executing Public Law 480 operations in the fu- 
ture, the ultimate value to a recipient country will still depend in large 
measure upon the development program of that country and on how well 
Public Law 480 assistance is geared in with it. 

Economic development in low-income countries is an intricate and com- 
plicated undertaking—much more so than most economists have realized. 
It moves forward on a broad front affecting most every phase of human 
endeavor. Or more accurately stated, man has to modify most every aspect 
of his life in order to accomodate economic development—the size and 
number of farms has to change; the role of the village becomes altered; 
educational needs shift, both in terms of the kind of training and the num- 
ber of persons who are to receive it; government has to provide new serv- 
ices; transportation and communication have to be developed; etc. More- 
over, economic development programs have to be custom made, country 
by country, in order to take account of size, climate and natural resources 
and in order to be compatible with the culture and traditions of the people. 

In large measure the people of a country themselves have to assume 
responsibility for economic development. Consistent with this policy the 
United States should seek to negotiate Public Law 480 agreements that 
are mutually satisfactory, including terms for the use and reuse of local 
funds along with commodity provisions, and which vest major responsi- 
bility for performance with the government of the country. Delay in so 
vesting authority over the use of local currencies has been a major factor 
in retarding the use of local funds to date. 
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Conclusions 


Farm surpluses seem almost certain to continue in the United States fo, 
another five to 10 years. Also, it seems probable that a Public Law 48) 
type program will continue for several years. 

Public Law 480 has proven to be a valuable experiment. Its success tp 
date, despite lack of precedent, piecemeal planning, opposition in certain 
quarters, and the numerous other limitations discussed in this paper, 
would seem to have justified the undertaking. 

Its potential as a tool for implementing foreign policy objectives exceeds 
that foreseen in 1954 when the act was passed as well as that realized to 
date. Also the experience of the past four years testifies as to the challenge 
that exists for the future; to utilize surplus farm products as a positive 
force for promoting international peace and security, In any given 
country, its contributions in large measure will depend upon the quality of 
the development program within the country and the ability of the Uni- 
ted States and the local government to effectively relate Public Law 480 
assistance to country needs. 


DISCUSSION: SURPLUS DISPOSAL AS A TOOL FOR WORLD 
DEVELOPMENT—OBJECTIVES AND ACCOMPLISHMENTS 


FRANK SHEFRIN 
Canada Department of Agriculture 


The main conclusion drawn from Davis’ paper is that the program oper- 
ating under Public Law 480 has been successful in moving surpluses out 
of the U.S. and increasing consumption in some of the underdeveloped 
countries. In respect to the other or secondary purposes of Public Law 480, 
that is, assisting economic development in receiving countries, reducing 
the need for U.S. dollar aid, and the stimulation of U.S. export markets, it 
has been less than successful. 

The paper is confined mainly to a search for procedures that would al- 
low for a more effective use of local currencies earned under Public Law 
480 sales to facilitate more rapid economic development in the recipient 
countries. 

We have to be realistic when taking a hard look at Public Law 480 and 
related U.S. surplus disposal programs. First, there is a tremendous sur 
plus; second, it has to be moved and the U.S. government intends to move 
it; third, there are many hungry people; fourth, many of the economically 
underdeveloped countries are ready to take U.S. farm products under 
concessional terms; fifth, although the use of surpluses may not be the 
most efficient way of financing economic development, the scale of assis- 
tance would otherwise likely have been considerably less than what it has 
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been; and sixth, the disposal of surplus farm products to needy countries 
on special terms is a generous and costly gesture, and it is doubtful if a 
similar program can be found in history. From a welfare and humanitarian 
point of view none of us can object to this type of program. Indeed within 
the limits of its capabilities, Canada has also extended aid of this kind. 

I cannot go along with Davis when he advances the argument that 
US. disposal activities have not resulted in a contraction of markets for 
other exporters and that even in many instances, in spite of U.S. activities, 
export markets have expanded. Other exporters could argue that they 
have received a smaller share of the larger market because of U.S. subsi- 
dized exports and that availability of these supplies has had an unsettling 
effect on world markets. Furthermore, other exporters cannot afford to 
compete with the U.S. when it comes to subsidized exports. It would be 
an obvious misuse of resources. 

In addition, the new bumper crop of wheat does not indicate a reduc- 
tion of Public Law 480 activities within the next few years. Thus the 
longer the program, the more difficult it becomes to avoid interference 
with commercial sales. After substantial volumes of a commodity have 
been moved on a subsidized basis for several years, it becomes almost im- 
possible to determine what would move on a normal commercial basis if 
there were no special export programs. 

As we all know, economic development, especially the type of “social- 
overhead” investment which is not expected to be self-liquidating (roads, 
reforestation), can be stimulated by the addition of extra food and other 
farm products to a country’s resources. There are, however, limitations to 
the use of surpluses (via local currencies) for economic development. Hard 
currencies are required by underdeveloped countries for buying capital 
goods. Local currencies obtained by the sale of farm products under Pub- 
lic Law 480, when loaned back or used by the U.S. government, can be 
used only to pay for local products and labor. 

Davis recognizes this, of course, when he says that local currencies 
generated by Public Law 480 sales cannot take the place of dollar aid 
needed to promote economic development from the procurement of im- 
ported industrial items. 

There are several other shortcomings to the “surplus disposal” tool for 
economic development. These have been mentioned elsewhere, but they 
merit repetition. The first Davis recognizes when he stressed the fact that 
an ominous aspect of Public Law 480 is the possibility that countries will 
have become so dependent on the United States for food that the ultimate 
termination of the program will lead to serious food shortages and hunger 
in certain countries. His solution calls for “phasing” of the program, i.e. 
indicating the period of duration. This may have merit to both the recipi- 
ent countries and other exporters, but it is not a solution in itself. 
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Longer run shortcomings were pointed out some time ago by W, 4 
Nicholls. These may, he said, 


“be the prevention of much-needed expansion in that country’s agricultuy| 
poss ah (e.g. of fats and oils in Spain); the disruption of normal and economic,| 
trading patterns based upon geographical contiguity (e.g. Brazilian whey 
imports from Argentina); and the strengthening of restrictionist forces in the 
United States when our subsidized agricultural exports return as manufactured 
goods (e.g. as Japanese textiles) to undercut our domestic industry. Thus, jp 


the long run, such bilateral agreements as Public Law 480 envisages are likely } 


to harm the recipient country, our allies of the free world, and even oy. 
selves, while seriously interfering with achievement of a more nearly optimum 
allocation of world resources.” 

Another weakness is that contributions do not necessarily bear any rela. 
tionship to the development needs of underdeveloped countries. The na. 
ture of the contributions might be determined by the pressure to “unload’ 
commodities which happen to be in surplus at the time. This would tend 


to perpetuate chronic maladjustment of production in the donor county | 


or countries, and also make development programming very difficult in 
the recipient countries. Programs would have to be adjusted to fit in with 


the quantities and types of commodities available which would likey 
vary from year to year. Furthermore, if surpluses come to be considered | 


an appropriate form of aid, there may be a disinclination to contribute 
other more versatile forms of aid such as convertible currencies. 

Davis does propose ways of making effective use of local currencies and 
indicates the responsibilities of the recipient countries, He also proposes 
that the U.S. pay more attention to other exporters, consult with other ex- 
port countries so they would have a better understanding of what the US. 
is trying to do. 

Davis dealt ably with a difficult subject. We are faced with two broad 
questions: (a) how can we attain an equilibrium of supply and demand in 
the commercial market; (b) if the equilibrium is only possible through a 
combination of commercial and noncommercial markets on the demand 
side, then the question is how can we most effectively change a noncom- 
mercial outlet into a commercial outlet without harming innocent partici- 
pants. 

With adequate safeguards it should be possible to direct the use of 
surpluses in areas of economic development that will not interfere with 
normal international trade and not be at the expense of other exporters. It 
is conceivable that some scheme of joint action could be worked out with 
countries conforming more closely to the rules of the game than is now 
being done within the framework of the Food and Agriculture Organiza- 
tion principles of surplus disposal. 
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TROPICAL AGRICULTURE—COMPETITIVE OR 
COMPLEMENTARY? 


QUENTIN M. WEST 
Foreign Agricultural Service, USDA 


HE drive for political independence and a better economic life by 

the people living in the world’s tropics appears destined to be one of 
the great developments of our time. Too little is known about the agricul- 
ture of this area and the relationship it has with agricultural production 
and trade of the United States. Many of these countries are now facing a 
critical period in their political and economic development, and it is ap- 
propriate that the program committee has singled out this area for spe- 
cial attention under the section on World Agricultural Development. 

I recognize that I am addressing Canadian as well as American agricul- 
tural economists and that competitive and complementary aspects of 
tropical agriculture are of interest to both. Most of the discussion and the 
conclusions of this paper apply, generally, to Canada as well as the United 
States; however, illustrative data used refer only to the United States. 

I shall begin by defining tropical agriculture for the purposes of this 
paper. I have included the agricultural production and trade of all the 
countries which lie principally between the Tropic of Cancer and the 
Tropic of Capricorn. Mexico, India and Formosa are included, Australia 
is excluded. East Pakistan is included, but West Pakistan is excluded. 

In order to give a proper perspective to the discussion of this topic, I 
shall first describe briefly the agriculture of the tropical area and indicate 
its relative importance in the world agricultural economy. I shall then 
highlight the progress of economic development and the effect of in- 
creased agricultural production in the tropical countries on U. S. farm 
exports, 

With this background we will be in a position to discuss the competi- 
tive and complementary aspects of agricultural trade of the tropical re- 
gion and to give some details regarding our major agricultural exports 
and imports. The importance of the area as a market for U. S. exports and 
of the United States as the major market for many tropical products will 
also be pointed out. Finally, I shall touch upon the problem of Soviet 
economic penetration in the area through agricultural trade. 


Tropical Agriculture 


This area is rather heterogeneous. The temperature is generally warm 
to hot but there are highlands with a temperate climate and even areas 
where it is too cold throughout the year for crop production. Rainfall 
varies from more than 80 inches in the rainforests of South America, 
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Africa, and Southeast Asia to almost zero on the coast of Peru and some 
areas in Africa and Asia Minor. There are some soils which are ferti 
but many tropical soils are highly leached and are relatively unprody. 
tive. The economy of the region is basically agricultural with over 
per cent of the population engaged in this occupation; however, 

of agricultural organization range through nomadic herding, shifting cul. 
tivation, intensive subsistence cropping and highly developed plantations 
Southeast Asia, including India, has been densely populated for centuries 
and includes some areas with more than 250 persons per square mile, Mos 
of the rest of the tropical region is rather sparsely populated. 

For centuries many of these countries have been colonies of other no. 
tions without free determination of their political and economic life, 
large part of the people have been living at a subsistence level and the 
death of thousands in times of plagues and famine has been an accepted 
part of their existence. In most of the region agricultural techniques have 
remained practically unchanged for more than 2,000 years. Grain is stil 
harvested by the sickle and is threshed under the hoofs of animals as it 


was in Biblical times. Most of the land is still plowed by oxen and the | 
wooden plow, and in some areas the soil is only scratched with a stick by ‘ 


hand before, sowing. 

For the United States, Canada, and most European countries, the agri- 
cultural revolution began before the middle of the 19th century and has 
continued to gain momentum, especially following World Wars I and IL, 
Some of the new techniques of the developed areas have been carried to 
the tropical world but principally on large plantations operated by Euro- 
peans or other large land holders. The agricultural revolution for most 
of this area is just now beginning. 


Importance in the World Agricultural Economy 


This vast tropical area comprises an important part of the world. Ap- 
proximately 36 per cent of the world’s population and 37 per cent of the 
total land area lie within this zone. Even though its agriculture is largely 
underdeveloped and much of it on a subsistence basis, the region is of 
great significance to world agricultural production and trade. More than 
25 per cent of the total world agricultural production comes from this 
area.1 Almost 100 per cent of the world production and trade of coffee, 
cacao, rubber, jute, bananas, copra and coconut oil, and palm oil is from 
here. Also produced are three-fourths of the tea, over half of the rice, and 
almost half of the sugar of the world. Some crops which are commonly 


‘Production is expressed as an aggregate in which commodities are weighted by 
price relatives based on the value of a metric ton of wheat. Seed, feed, and waste ate 
excluded. 
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thought of as temperate crops are also important; approximately 30 per 
cent of the tobacco, cotton, and corn is produced here. Even 8 per cent 
of the wheat production is found in countries lying in this belt. 

The tropical area accounts for almost one-fifth of the value of total 
world trade. This proportion is higher for agricultural products. Outside 
of the typically tropical products, this region plays a significant role in 
world trade in many other agricultural commodities. Two-thirds of the 
world’s rice and sugar exports, 40 per cent of the cotton, and more than a 
third of the tobacco come from the area. Tropical countries also are im- 
portant markets for some of these same products, taking over half of the 
rice import, 15 per cent of the sugar and one-tenth of the cotton and 
tobacco. The most important agricultural import which comes entirely 
from the temperate zone is wheat (or wheat flour), with tropical countries 
taking one-fourth of the total trade. 


Economic Development of the Tropical Region 


The awakening of the tropical zone is due partly to political reasons. 
Before World War II only four countries in the tropical belt, outside of 
Latin America, were independent nations. Since then 12 countries have 
achieved independence and several more will become independent within 
a few years, 

Advancement is also being made in other than the political field. Be- 
cause of improved sanitary conditions, better health facilities, and greater 
food supply, population has expanded rapidly. In the past 20 years popu- 
lation has increased almost 30 per cent, or about 1% per cent a year, and 
this rate is increasing. 

Most of these countries have become aware of the need for economic 
and social improvement, and many have embarked upon multi-year plans 
of economic development. These plans have as their general goal the more 
efficient utilization of human and natural resources and the raising of the 
levels of living. 

In order to achieve this goal, ambitious programs for increasing agricul- 
tural production have been instigated. They include expansion of irriga- 
tion, increased use of fertilizers and insecticides, use of improved seeds, 
and mechanization. Some success has been achieved. Throughout the 
tropical zone there has been considerable increase in agricultural produc- 
tion, although advancement in some countries has been greater than in 
others. In 20 years, rubber production has increased more than 90 per 
cent, rice 40 per cent, and cotton and cacao one-fourth. There has also 
been significant expansion in tobacco and coffee. 

An important purpose of these national plans has been to increase 
foreign exchange earnings to provide funds for further development. In 
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a large measure this was to be gained through increased production of 
agricultural commodities, both for export sales and for domestic cop, 
sumption, the latter objective being to reduce import requirement, 
This expanded production would appear to have a detrimental effect op 
U. S. agricultural trade by increasing competition and reducing markets 
within the country. However, it has been the experience of most of these 
countries that as soon as they achieve some improvement in health, educa. 
tion, and income levels, the population and per capita consumption has 
gone up so rapidly that total consumption has outstripped the increase ip 
productivity. Thus, much of the greater production which was designed 
for export has been utilized domestically and imports for consumption 
have increased instead of decreased. Therefore, U. S. trade with these 
areas has actually expanded because of their development programs, 

The United States has taken a vital interest in the development of these 
countries. More than 30 countries in the area are receiving aid in their 
development programs through the International Cooperation Administra- 
tion. Of the total funds expended by this agency in fiscal year 1957, over 
60 per cent went to countries in the tropical region. 

Because of increased total consumption, which has resulted in increased 
imports and caused exports not to reach planned levels, many of these 
countries have serious unfavorable foreign exchange balances. Public Law 
480, by which the United States is authorized to sell surplus farm com- 
modities abroad for foreign currencies, has come at an opportune time 
for many of these countries since it enables them to purchase in their own 
currency the extra requirement of food and fiber which their diminishing 
foreign exchange balances would not otherwise permit them to buy. Since 
the beginning of the program in 1954, 38 per cent of all of the sales of 
U. S. commodities under Title I of Public Law 480 for foreign currency 
has gone to countries in the tropical region. 

A good example of the relationship of Public Law 480 to development 
programs is found in India. The first five-year plan was completed in 
1956 and its major goal was to make India self-sufficient in farm products. 
Production of food grains was to be increased 14 per cent, cotton 42 per 
cent, jute 63 per cent, oilseed 8 per cent, and sugar cane 12 per cent. Food 
grain production exceeded the target level by 1954, and only jute and 
sugar failed to reach the goals by 1956. The first plan phased into a 
second five-year plan in which agriculture is also important but industriali- 
zation is given greater emphasis. Production targets in the second plan 
call for an increase of 28 per cent in the total annual output of farm 
products by 1961. 

This goal is rather optimistic. Some increase will be achieved but it 
may not be as great as that achieved in the first five-year plan. During the 
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first five years, India was blessed with favorable weather. Also, some of 
the increase represents recovery from the low level during World War II. 

In spite of this expanded production, India has not been able to become 
self-sufficient in food and fiber. Consumption has gone up so rapidly that 
food imports have increased instead of decreased. Our food balance 
studies show that average daily food consumption has increased about 80 
calories per capita over the past three years. This means less than an extra 
one-sixth of a cup of rice per person but for all of India an extra 5 million 
tons of rice per year is required. U. S. exports of food grains to India 
have increased 55 per cent over the past five years. A substantial amount 
of this has been moved under a Public Law 480 program. These supplies 
have had a strong supporting effect on India’s continued economic ad- 
vancement. 


Agricultural Trade Between the United States and the Tropical Region 


Of particular importance to us is the relationship between the world’s 
tropical zone and the United States. What role does it play as a market 
for our agricultural exports and as a supplier of the products which we 
import? How do exports from this area compete with our farm production 
in the domestic market and in foreign markets? 

Seventy-six per cent of our agricultural imports come from the tropical 
region. The value of these imports has increased to a level four times 
that of prewar. The increase in importance of this area as a market for 
our agricultural products is even more striking. The value of our farm 
exports to this region in 1956 were almost 12 times their value during 
1935-89. The proportion of our total agricultural exports which this 
market represented increased from 10 per cent prewar to 22 per cent in 
1956. 

Our four largest agricultural imports come from this area—coffee, sugar, 
tubber, and cocoa beans. Other important imports include bananas, tea, 
tobacco, hard fibers, vegetable oils, and long-staple cotton. Our most im- 
portant agricultural exports to this area include wheat and wheat flour, 
rice, fats, and oils, dairy products, cotton, and tobacco. 

In 1956 over one-fourth of all U. S. exports went to the tropical region 
and over 40 per cent of our imports came from there. Volume of trade was 
more than six times the prewar level. Our imports from this area exceeded 
exports to the area by about one-third billion dollars. 

It must be recognized that agricultural trade between the United States 
and the tropical area represents only one segment of the broader economic 
picture. Agricultural trade is closely interrelated with nonagricultural 
trade; therefore, balance of trade and dollar reserves of these countries 
cannot be considered independently for the agricultural segment. 
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Competitive Aspects of Agricultural Trade from the Tropical Region 


Some products of the tropical zone compete directly with U. §, gy. 
ports in the European and Far Eastern markets. These include cotto, 
from Latin America, East Africa, and India; tobacco from East Africa 
and India; and rice from Southeast Asia. 

The tropical area supplies about two-fifths of the world cotton may. 
ket. Exports of cotton from Central America have almost doubled in the 
past five years, and exports from East Africa and India have also shown 
significant increases. The U. S. share of the cotton market, which was 
34 per cent in 1950-54, dropped to 18 per cent by 1955, principally be. 
cause U. S. prices were not competitive in world markets. When U. §. 
stocks became available at competitive prices in the 1956-57 marketing 
year, the U. S. share of world trade jumped up to almost 50 per cent, 

For the most part, cotton from the tropical zone is competitive from 
a quality standpoint with U. S. cotton in foreign markets, Substitution 
between the general types of cotton is made to only a limited extent, 
however, and some cottons, such as the extra long staple from the Nile 
basin and from Peru, the rough, harsh Tanguis variety from Peru, and 
the short staples from India are preferred for certain uses regardless of 
minor price discounts. The United States imports some cotton of these 
types. 

The U. S. share of the world tobacco market has fallen from 40 to 30 
per cent in the past 10 years. Two of the major contributors to this loss 
are the Federation of Rhodesia and Nyasaland, and India, where exports 
of flue-cured tobacco have more than doubled in the same decade and 
compete in the European market. The United States is also experiencing 
increased competition for burley, dark-tobacco, and cigar tobacco from 
the Federation and from Latin America. Even though there is greater 
competition from tobacco produced in some tropical zone countries, at 
the same time markets for our tobacco in other countries of this area 
have expanded substantially. 

Although production of rice in the tropics has increased greatly since 
prewar, consumption has gone up at a faster rate both in exporting and 
in importing countries. As a result, this area actually has less than half 
as much rice to export as before the war while import demand is much 
greater. This has opened up new markets in the region for U. S. rice. 
Because of the virtually complete liquidation of rice surpluses held by 
Thailand, Burma, and Italy during the past two years, and a material 
reduction in U. S. government stocks, the competitive aspects of the 
rice trade have changed substantially. World export availabilities in 1958 
may be somewhat less than potential import requirements. However, 
since U. S. rice prices are above the world level, the volume of U. S. ex- 
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TROPICAL AGRICULTURE 1503 
orts will continue to depend largely on quality, price of competing 
cereals and the foreign exchange situation. The U. S. export surplus can- 
not be sold entirely for dollars but requires the use of Public Law 480 
foreign currency sales. 

Some other products of the tropical zone are less directly competitive 
but are in part supplementary to U. S. farm exports. Fruits and vegetable 
oils fall into this category. Some citrus fruits are exported from the tropi- 
cal area and offer some competition to our exports, but the principal 
fruit exports—bananas and pineapples—compete only to the extent that 
a banana may be eaten in place of an orange or an apple. The U, S. is 
the major importer of bananas, practically all of which come from the 
tropical area in Latin America. 

Peanut oil and peanuts from Nigeria, French West Africa, and India, 
and cottonseed and cottonseed oil from the Sudan and other countries in 
Africa, compete with U. S. liquid edible oils in the world market. The 
export of these oils has increased considerably in the past few years. 
However, the most important oils from the tropical region are of the palm 
group—copra and coconut oil, palm kernels and palm kernel oil, and 
palm oil. These hard oils make up more than 40 per cent of the world’s 
vegetable oil trade. The palm oils, including coconut oil, are now being 
used extensively in Europe where they are combined with liquid oils 
in the manufacture of margarine. To some extent, therefore, they are 
complementary to the U. S. cottonseed oil and soybean oil exports. With- 
in certain limits, however, they are also competitive since variation in 
price differentials leads to substitution of one for the other. These oils 
were formerly used extensively in soap manufacture in foreign countries, 
but the availability of large quantities of U. S. tallow at relatively low 
prices has largely replaced these oils in this industry. The United States 
imports large quantities of these oils, as well as castor oil, for industrial 
uses, 

Nearly three-fourths of the sugar supply of the United States is pro- 
duced in the tropical zone. The U. S. Sugar act defines the manner in 
which the several producing countries shall share in the U. S. sugar mar- 
ket. The requirements of the U. S. market are allotted to the several do- 
mestic and foreign supply areas in the form of quotas. These require- 
ments are determined by the Secretary of Agriculture and averaged 8.7 
million short tons, raw value, during the most recent three-year period. 
The mainland cane and beet areas normally supply about 28 per cent of 
that total; domestic offshore areas in the tropics (Puerto Rico, Hawaii 
and the Virgin Islands) supply about 25 per cent; and foreign countries, 
primarily Cuba and the Philippines, the other 47 per cent, Cuba with 
average annual exports to the United States of 3,000,000 tons during the 
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last decade is not only our most important supply area, but also supplies 
almost one-half of the world free market requirements. 


Complementary Aspects of Agricultural Trade with the Tropical Region 


In spite of the competitive aspects of some of the trade of the tropical 
region, the great bulk of agricultural exports from this area is comple. 
mentary to U. S, farm production. These complementary products haye 
a natural comparative advantage over other crops in the tropical area 
because they cannot be grown elsewhere in the world. However, lower 
world prices for these products could result in a shift of land resources 
to the production of crops which compete with temperate agriculture, 

Coffee has the greatest value of any agricultural commodity in world 
trade. It is also the most valuable U. S. import, even exceeding petroleum 
in three of the last four years. The annual value of U. S. coffee imports 
is almost $1.5 billion. The coffee industry within the United States, in. 
cluding processing and distribution, is estimated as a $2.5 billion business, 
Coffee has been the favorite U. S. beverage for nearly 200 years and it is 
estimated that over 125 billion cups are consumed each year. Creamin 
agents in coffee alone account for the consumption of 300 million gallons 
of dairy products annually at a value of close to one-third of a billion 
dollars. 

Other complementary products are also important in our trade with 
the tropical zone. Over $400 million of rubber, $150 million of cocoa 
beans, $70 million of bananas, $50 million of tea, and $30 million of spices 
are imported each year. Most of our tea, spices, and crude rubber come 
from Southeast Asia and Africa. Cocoa beans come from Latin America 
and Africa. Practically all of the bananas and 80 per cent of the coffee 
come from Latin America. 


Importance of the United States as a Market for Tropical Products 


Many countries of the tropical region depend to a very high degree 
upon the export of one or two of these tropical products for their foreign 
exchange earnings. The United States takes more than 50 per cent of the 
total world imports of many of these commodities. This situation makes 
these countries highly vulnerable to price changes for their product and 
greatly dependent upon the U. S. market. This can be illustrated in the 
case of coffee. 

World exports of coffee during calendar year 1957 amounted to about 
37 million bags. The United States imported 21 million bags or 57 per cent 
of this amount. Last year Brazil produced 46 per cent of the world supply 
of coffee and the United States took 62 per cent of its coffee exports. 
Colombia, the world’s second largest producer of coffee, sold 86 per cent 
of its coffee to the United States. 
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More than 50 per cent of Brazil’s total exports go to the United States 
and coffee represents more than 80 per cent of this trade. Coffee provided 
Brazil with over $600 million from the United States in 1956. (This 
dropped 13 per cent last year.) Of Brazil's total dollar credits in 1956 she 
spent $300 million to import U. S. products, $42 million of which were 
agricultural products. 

Columbia is even more dependent on coffee than is Brazil. More than 
three-fourths of its foreign exchange is earned by coffee. The United 
States took 68 per cent of Colombia’s total exports in 1956, and 91 per 
cent of this trade was coffee. Colombia spent 84 per cent of its dollar 
earnings buying U. S. exports, compared to only 39 per cent for Brazil. 
This indicates a possibility for market development in Brazil. 

The Central American countries of E] Salvador, Guatemala, Costa Rica, 
and Nicaragua also depend upon coffee for more than one-half of their 


| foreign exchange. Coffee makes up 86 per cent of the total U. S. imports 


from El Salvador, 83 per cent from Guatemala, 77 per cent from Nica- 
ragua, and almost 50 per cent from Costa Rica. Thus, these countries also 
must sell us coffee in order to have dollars to buy our goods. 

Between 75 and 90 per cent of our total imports from several African 
countries—Angola, Ethiopia, and British East Africa—are made up of 
coffee. However, these countries ship a large proportion of their coffee to 
other countries, particularly in Western Europe, and therefore are not as 
dependent upon the U. S. market. 

Coffee is in serious difficulty today. Production has substantially ex- 


' ceeded effective demand. Since coffee is a tree crop, it takes several years 
, to expand or diminish the supply. Also, in many areas where coffee is 


grown, there is little opportunity for alternative crops. 
It is also difficult to adjust this imbalance of supply and demand by 
reducing coffee prices. Although the market for coffee is steadily ex- 


_ panding, the short-term demand is extremely inelastic. In 1957, when the 


New York spot prices of coffee declined sharply, no appreciable increase 
resulted in coffee consumption. The average American loves his cup of 
coffee and does not do without it even at a high price. On the other hand, 
if it is offered to him at a low price it does not change his consuming 
habits appreciably. Also, there is no alternative use for coffee no matter 
how low prices may fall, except possibly for fertilizer. Years of research 


| have failed to find economic uses as animal feed or as an industrial raw 


material, 
The question arises as to the United States’ responsibility in such a 


- situation. We represent a large proportion of the market for this com- 


modity, and at the same time it is important to the economic well-being 
of many producing countries, Should we assume responsibility or even 


| take the leadership in finding a solution to this problem? Many of the 
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surplus producing countries feel that the United States should take , 
strong interest in the world trade of this commodity and should join wit, 
other major consuming countries in establishing an international coffe 
agreement, somewhat similar to the International Wheat Agreement o; 
the International Sugar Agreement. Some believe that a national arrange. 
ment such as the Sugar Act would provide additional protection for usual 
U. S. suppliers. By this, Latin America would hope to stem our increasin 
trend of coffee purchases from Africa. As yet the United States has not 
been willing to enter into such an agreement. However, we have agreed ty 
join in another study of the situation in hopes that helpful recommend). 
tions may be developed. 


Communist Penetration in Agricultural Trade of the Tropical Region 


There is another aspect of this situation which should not be overlooked, 
The economic difficulties these coffee producing countries are having 
could provide an opportunity for the Communist countries to gain an- 
other foothold in free-world trade. In the past few years the Sino-Soviet 


bloc has had considerable success in using trade and trade agreements | 
as tools for economic penetration of less developed countries. The bloc’s | 
trade with countries of the tropical region has increased steadily and | 


substantially since the beginning of its economic offensive. 


The bloc has made a point of helping countries which have virtually a | 
one-crop economy and which periodically face export difficulties. Its pur | 


chases of export surpluses have often been at prices above the free-world 
market level, obviously uneconomic to the Communist countries, How- 


ever, the products which the bloc has supplied in return are usually even | 


higher priced, so the cooperating country has not come out ahead. Also, 
these commodities which the Communist countries have so freely taken 
often are resold at a lower price in traditional markets of the cooperating 
countries, adding further damage. In spite of these problems and the dar 
gers of gravitating toward the Soviet orbit, the bloc’s offer to take surplus 
agricultural commodities has been very tempting to a country worried 
about market outlets. 

Both the Soviet Union and Communist China have purchased Burmese 
rice within recent years when Burma had marketing problems. Now that 
world demand for rice exceeds the supply, and prices have improvet, 
Burma does not have export difficulties and prefers to sell in the free- 
world market. Since 1952 much of Ceylon’s rubber has gone to Commu 
nist China in exchange for rice, which possibly came from Burma. Egypts 
foreign trade formerly was principally with the West but has shifted 
sharply towards the Sino-Soviet bloc. More than one-third of its total trade 
was with the bloc last year. The Communist bloc achieved this advantage 
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by offering Egypt a ready market for its surplus cotton crop, some of 
which reappeared in the European market. Russia’s offer last year to buy 
a large part of Sudan’s surplus cotton crop never materialized, but it did 
make important propaganda. Also, last season Russia purchased a sub- 
stantial quantity of cocoa beans from Ghana at a time when prices were 
at their lowest ebb. Soon afterward cocoa prices went up though not 
because of this one purchase; nevertheless, Russia has claimed the benefit. 

Latin America is one of the prime targets of Communist penetration, 
and the present coffee situation provides an excellent opportunity for the 
kind of trade deals in which Russia has become proficient. An agreement 
has been made to exchange some of Columbia’s coffee for Syrian wheat. 
There have even been preposterous suggestions that the Soviet Union 
would be willing to take all of Brazil’s surplus coffee. This is not believed 
by anyone, of course, especially since Russia is not a coffee but a tea 
drinking country. However, such a proposal makes excellent propaganda 
in Brazil in view of the difficulty it is having in selling its surplus coffee. 


Conclusions 


In conclusion these points may be emphasized regarding the agriculture 
of the tropical region: 

1, This vast area represents an important segment of world agricultural 
production and trade. 

2, Agriculture in this area is largely underdeveloped. Development pro- 
grams have been established in most of these countries, however, and the 


_ agricultural revolution is under way. 


8. Tropical agricultural production is not keeping pace with expanding 
consumption which results from population increases and higher levels of 
living. Therefore, a large part of this area will be deficient in food supplies 
for several years and will require an increasing volume of agricultural 
= from temperate zone countries, especially the United States and 

anada. 

4. Consumption of U. S. agricultural products has expanded rapidly in 
this area and will continue to increase in the next few years. Commercial 
sales of U. S. farm products are limited by prevailing dollar shortages. 
However, sales of surplus commodities for foreign currencies can continue 
to be an important development factor by enabling countries short of 
foreign exchange to bridge the gap between their domestic demand and 
their foreign supply. As these countries develop their resources, they may 
earn the necessary foreign exchange to pay for their expanded agricultural 
imports, 

5. Some agricultural products from the tropical area compete with U. S. 
farm exports in the world market and are supplementary to some U. S. 


| 


1508 G. W. HEpLuND 


farm products in our domestic market. However, the bulk of agricultural 
production from the tropical region is complementary to U. S. production 
and trade. 

6. Complementary products from the tropics play an important part in 
our economy and way of life. More than three-fourths of our agricultura] 
imports come from this region. Our purchases of agricultural products 
from these countries provide them with the dollars needed to buy from us, 

7. Since the United States constitutes the major market for many prod- 
ucts which are important to tropical countries as foreign exchange earner, 
the United States becomes vitally concerned when a difficult situation 
exists such as now faces the coffee industry. 

8. The continued existence of agricultural export surpluses, which are 
depressing the economies of several countries of the tropics, may provide 
increased opportunities for Communist penetration of free-world trade, 


DISCUSSION: TROPICAL AGRICULTURE—COMPETITIVE 
OR COMPLEMENTARY? 


G. W. HEDLUND 
Cornell University 


West has presented us with a rather general discussion under what | 
consider to be an unsatisfactory title. 

My criticism of the title is that it is too broad and the question it raises 
is not very specific. As West points out, the tropical countries include 8 


per cent of the world’s population, 37 per cent of the total land area and | 
more than 25 per cent of world agricultural production. Furthermore, itis | 


a heterogeneous area including the wet tropics as well as highlands with 
a temperate climate. Political boundaries do not follow the Tropics of 
Cancer and Capricorn. This made it necessary for West to include large 
areas of India and Mexico which lie north of the Tropic of Cancer and 
to exclude a large part of Australia which lies north of the Tropic o 
Capicorn. He did this in order that he might marshall data bearing on the 
subject. I suggest that it might have been more fruitful to confine the sub- 
ject to an individual country or to a group of countries possessing similar 
resources and climate. 

The question raised in the title is far from clear. West interprets it to 
refer to the United States and Canada. I suspect that this is what wa 
intended, but is it the extent of our interest? There must be some impor: 
tant competitive and complementary aspects as between tropical countries 
themselves. Finally, the subject could include the relation of tropical 
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agriculture to our principal world adversary and the policy implications 
which this suggests. West’s paper touched on this in relation to coffee. 

All this may merely point out the inconsistency of this reviewer. He 
suggests that the first part of the subject, “Tropical Agriculture,” is too 
broad, and the second part, “Competitive or Complementary,” is too nar- 
row if limited largely to the United States. 

West’s principal conclusion to the question suggested by the title is as 
follows: “Some agricultural products from the tropical area compete with 
U. S. farm exports in the world market and are supplementary to some 
U. S. farm products in our domestic market. However, the bulk of agri- 
cultural production from the tropical region is complementary to U. S. 
production and trade.” 

I do not disagree with this general conclusion. I wish that West had 
presented a more firm base for the conclusion. Perhaps this is expecting 
too much in a short paper with the material that West had at hand. 
During recent years United States trade has been influenced by many 
forces such as Public Law 480 and foreign aid in general. Hence, the 
recitation of statistics on trade and changes in trade between tropical 
countries and the United States is not an entirely satisfactory basis for 
conclusions. 

I wish, also, that West could have investigated the competitive aspects 
of apparently complementary products. If the terms “competitive” and 
“complementary” are taken literally, I suspect that few products of the 
tropics fit exclusively into either category but lie somewhere in between 
strictly competitive and strictly complementary. West points out that some 
cotton produced in tropical countries is partially complementary. I suspect 
that there are those who would argue that even coffee is partially com- 
petitive with milk and other beverages in spite of the extensive use of 
cream in coffee. 

The inclusion of tropical agriculture under the general heading of 
World Agricultural Development implies some relationship to develop- 
ment. West has included a discussion of development in tropical countries. 
His principal conclusion of significance here is to the effect that develop- 
ment has resulted in greater expansion in consumption than in production 
of agricultural products. Consequently, these countries have increased 
their imports of agricultural products from the United States and will 
continue to do so in the next few years. 

Iam pleased that West included development in his paper. In fact, the 
title might well have focused attention on the production and trade impli- 
cations of development rather than on tropical agriculture as such. I wish 
he could have made further analysis of the causes of greater expansion in 
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consumption than in production and of the means used to settle trade 
balances. More important, perhaps, are the longer-term implications of 
development on trade. West predicts that a large part of the tropics wij 
be deficit in food supplies for several years and will require an increasiy 
volume of agricultural imports from temperate zone countries, especially 
the United States. The implication is that this situation is temporary, This 
leaves the longer-term trade questions unanswered. Will developmen 
reduce our farm exports to tropical countries and will these countries in 
turn become more competitive with us in foreign markets? Or will devel. 
opment permit these countries to continue to expand their consumption of 
some of our farm products? 

Finally, West points up current price and exchange problems of coffee. 
producing countries, suggests that these circumstances open opportunities 
for Communist penetration and implies that the United States should take 
appropriate action. 

This is moving to the policy and political arena. I have no doubt but 


that such problems do and will exist. I admit essentially no knowl 
edge of the coffee problem. On August 4, 1958, the wholesale price of 


coffee in New York was 46 cents per pound. Such a price is 400 per cent 
above the average price for 1935-39 and 64 per cent above the 1947-49 
average. Current prices are substantially below prices during more recent 
years which reached their peak in 1954. By way of comparison, average 
prices received by U. S. farmers in July were 130 per cent above the 


1935-39 level and 9 per cent below those received in 1947-49. I suspect | 


there are many reasons why this is not a valid comparison. On the other 
hand, one of the problems of coffee is the fact that prices rose very high 
and are now reacting under the influence of larger supplies. No one, 
no country enjoys a falling price. One might inquire whether the problem 
of the price of coffee is any more serious than the problem of prices of 
domestic agricultural products generally. 
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MODIFYING MARKET ORGANIZATION 
AND PRACTICES 


Chairman: R. S. Elliot, Winnipeg Grain Exchange 


ALTERING MARKETING CONCEPTS TO 
MODERN CONDITIONS 


Pau E. NELSON, JR.* 
Denison University 


OR many centuries most men believed the earth to be flat. Sincere 

and learned experts considered questioners of this precept to be here- 
tics, Even Galileo was forced to recant. Today, however, social science 
scholars seek to discover “series of inter-connected concepts and concep- 
tual schemes arising from experiment and observatidn and fruitful of 
further experiment and observation.” They no longer maintain that “the 
world is like this or like that,”? but stress that “our experience to the 
present is best represented by a world of this character.”* Thus, with so 
changed a climate of opinion, a modern skeptic of existing economic doc- 
trine may hope to receive a sympathetic hearing. 

Concepts may require revision in two circumstances: (1) when defects 
are discovered within their internal consistency; and (2) when reality so 
changes that concepts cease to serve as a basis for explanation or descrip- 
tion. By the end of Marshall's career the basic internal consistency of the 
classical system had been firmly established. Hence, any changes in con- 
cept now contemplated will stem primarily from alteration in the reality 
which the classical system purportedly describes and explains. This paper 
will attempt to ascertain which concepts need revision, and will propose 
a revised basis which may serve for developing systems of theory which 
apply to modern conditions. This analysis will focus upon changes occur- 
ring with (1) the firm, and (2) the market. 


The Classical Model 


Classical theory relating to the behavior of the firm provides a concep- 
tual system created to evaluate the performance of actual firms, Histori- 
cally, economists have considered this model a solid foundation for anal- 
ysis and for elaboration. An undetermined number of economists main- 


*I wish to acknowledge the positive suggestions made by my colleagues Leland 
Gordon, Alpha Chiang, and Andrew Sterrett. 

*James B. Conant, Modern Science and Modern Man, New York: Columbia 
University Press, 1952, p. 54. 

*Herbert Dingle, “The Scientific Outlook in 1851 and in 1951,” British Journal 
for the Philosophy of Science, 11.11.98-99. 
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tain that sufficient “competition” remains to justify this model as a oq, 
tinuing approximation of reality. 

Characteristics explicitly attributed to the firm by this classical mode 
include (1) size, sufficiently small to guarantee that each firm’s actions 
can not perceptibly affect the behavior of the market, as reflected in the 
price, and the quantities made available for purchase and sale; (2) hom. 
geneity of the commodities produced or the service rendered; (3) inability 
to establish artificial restrictions; (4) freedom of entry and exit; (5) Price 
and profits as the major criteria for policy formulation; (6) knowledge, i 
not perfect, at least equal in quantity and quality on the part of all partic. 
pating firms; (7) profit maximization; (8) the successful performance of 
such firms, which will automatically assure an optimum allocation of re. 
sources, and long-run efficiency. 

Equally important, and not so obvious are characteristics implicitly 
attributed to the firm. These include the concept of the firm as a single 
proprietorship, or at most a simple partnership; the idea that maximization 
of profit in the short run will result in profit maximization during the long 
run; the idea that decision formulation essentially is a one man function, 
and except for general market forces, or acts of God, each entrepreneur 
has the capacity to implement his decisions in the internal functioning of 
his firm; (4) treatment of the firm as an organization for exchange which 
has production costs, but few if any sales costs; (5) subdivision of total 
costs into categories of fixed and variable with little attention paid to the 
dynamics of changing proportions between fixed and variable costs; (6) 
constant costs are assumed to be an unusual phenomenon; (7) government 
is relegated the contributory functions of the provisions of law and order, 
protection of property rights, and the enforcement of contracts; (8) the 
population is assumed to be a growing one; some economists were Mal- 
thusian in emphasis while others followed Godwin in spirit if not in logic, 
but the assumption of a continuous growing population was assumed by 
the majority; (9) bookkeeping, inventory control, etc., were considered patt 
of the entrepreneur's duties, or his partner’s, and were assumed to be ele- 
mentary in complexity. 


Changes in the Firm 


Classical microanalysis of the firm rests upon these assumptions. Its 
relevance for modern conditions is contingent upon how economic institt- 
tions and their practices have changed since 1900. The fact that modif- 
cations® contributed by Chamberlin, Robinson, and Nicholls, et al., were 


*For example: “Whenever under conditions of imperfect competition produces 
enjoy freedom of entry into the market, a no profit, no loss equilibrium will be estab- 
lished, one characteristic being that each firm operates at less than at optimum size. 
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so readily received suggests that important alterations had appeared as 
early as 1930. Without becoming immersed in historical detail, a few com- 

arisons of census data empirically will support this contention and dem- 
onstrate that these developments have continued, and are continuing. 
These census data provide a broad picture of the change in the size and 
organizational composition of food and fiber manufacturing businesses. 
Table 1 presents the percentage of establishments reporting the indicated 
average number of wage earners for the U.S., and for selected catagories, 
for the years 1905, 1929, 1954. A precise comparison is impossible because 
of census shifts in its reporting base during the period covered.* How- 
ever, for our purposes these data demonstrate the basic increase in the 
size of firms during this period. 

Table 2 presents data concerning the form of business organization 
prevalent during 1905-1954, and the percentage of either value of product 
or value added? attributable to corporations, and to multi-units, including 
both corporate and noncorporate. In the case of the corporate figures for 
butter, cheese, and concentrated milk, the census data did not identify 
how many of the cooperatives which were reported as an entity were cor- 
porate. They were not included in the census corporate tabulation, so 
arbitrarily two-thirds of the cooperatives were added to the corporate 
total in computing the percentage for this category. This two-thirds is an 
approximation supported by experience with information concerning co- 
operatives. 

Table 3 presents concentration ratios computed both upon a product 
and industry classification basis for the largest 4, 8, and 20 companies for 
1954, for food and kindred product industries which, with the exception 
of two additions, approximate those appearing above. 

These tables® speak for themselves. It is evident that the greatest expan- 
sion in the size of individual establishments with 21 wage earners or 
above, came from 1929 to 1954, However, 1929 data, when compared to 
1905, establish the early development of this trend. Undoubtedly these 
empirical data when combined with information concerning the rapid 
adoption of the corporate form of business between 1905 and 1929 stimu- 
lated Chamberlin et al. By 1929 the listed industries all were characterized 


‘The two systems are: (0) (less than 5) (5-20) (21-50) (51-100) (101-250) (251-500) 
(501-1,000) (over 1,000) and (1-4) (5-9) (10-19) (20-49) (50-99) (100-249) (250-499) 
(500-999) (1,000-2,499) (2,500 and over). The compromise adopted to unite the two 
series is (less than 5) (5-20) (21-50) (51-100) (over 100). 

*Value of product for 1905 and 1929; value added for 1954. 

*Tables 1 and 2 are based upon data appearing in the Census of Manufacturers 
for the years 1905, 1980 and 1954. Table 3 and other concentration figures are taken 
from Concentration in American Industry, Report of the Subcommittee on Anti-trust 
aig to the Committee on the Judiciary, U. S. Senate, Eighty-fifth Congress, 

irst Session. 
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Tapie 2, Forms OF BusINESs ORGANIZATION REPORTED AS THE PER CENT OF ESTABLISHMENTS 
Warcu Possess CORPORATE AND Non-Corporate Forms; PERCENTAGE OF VALUE OF 
Propuct ATTRIBUTABLE TO CoRPORATE EsTABLISHMENTS, AND TO Mutti-Unit 
EsTABLISHMENTS, CoRPORATE AND Non-CorRPORATE, 
IN THE U.S., 1905, 1929, 1954 


Percentage of 


Total value of products 
Group Corporate establishments attributable to 
Corporations Munits 
1905 1929 1954 1905 1929 1954 1954 

U.S.A. 23.6 48.3 52.3 73.7 92 94 68 
Food and kindred products | 13.5 na 51.4 67.8 na 89 65 
Tobacco (smoking, chew- 

ing, snuff) 29.3 39.5 63.0 92.3 97.5 na na 
Textiles 24.2 na 77.2 59.1 na na n.a 
Cotton goods 81.7 92.7 92.8 93.0 92.7 n.a na 
Woolen 44.4 80.9 71.8 94.4 
Worsted 58.0 87.5 89.3 78.0 94.7 n.a na 
Cheese, butter, and con- 

centrated milk 15.5 54.5 57.6 36.4 82.7 n.a na 


by the corporate form of organization. The smallest extent of adoption 
was in snuff, chewing, and smoking tobacco where 40 per cent of the 
establishments were corporations. The manufacturing industries as a cate- 
gory maintained 48 per cent of their establishments as corporations. By 


TABLE 3, SHARE OF PropuctT AND INDUSTRY SHIPMENTS ACCOUNTED 


FOR BY LarGEest ComPANIEs, 1954 


Concentration ratio: Per cent of value of 
shipments accounted for by: 


Total 
— 4 8 20 
Product and industry class 7. 
Industry Prod- Prod- |Indus-| Prod- |Indus- 
uct try uct try uct try 
Creamery butter 1172 14 16 19 24 28 34 
Natural cheese 1220 23 25 28 30 35 39 
Concentrated milk 166 43 55 52 68 62 80 
Tobacco (smoking, chewing, snuff) 58 56 58 80 82 99 99 
Cotton-broad woven-fabrics 413 17 18 26 29 45 49 
Woolen and worsted fabrics 285 25 Q7 34 38 52 55 
Canned fruits and vegetables 1461 39 28 48 39 56 52 
Meat packing products 2228 28 | 39 | 38 51 50 | 60 


{ 
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1954 the smallest category for all industries was food and kindred prod. 
ucts, with 51 per cent. Of even greater importance was the concentratig, 
of productivity in the hands of a few establishments. In 1929, for the Ug 
48 per cent of the establishments which were corporations accounted fr 
92 per cent of the value of product produced. By 1954, 52 per cent whic, 
were corporations accounted for 94 per cent of the value of product pro- 
duced, and multi-units, including both corporate and noncorporate, ac. 
counted for 68 per cent of the value added. In the food and kindred 
products category, 51.4 per cent were corporations and acounted for §j 
per cent of the value added, and the multi-units, accounted for 65 per 
cent. 

Furthermore, by 1954, the largest twenty companies in each food and 
kindred product industry (measured by product class) accounted for 33 


per cent or more of the value of shipments of the industry, for 98.7 per | 
cent of the 154 listed food and kindred product industries. In each of these | 


industries the largest 20 companies accounted for 50 per cent or more of 
the total value of shipments, in 82 per cent of the listed industries, 


Although these alterations in the size and organizational format of a ; 


majority of establishments will markedly affect the reality of our inherited 


classical model, other changes, likewise, will directly affect the reality of | 
this model. Among these are: (1) changes in technology; (2) the appear. | 
ance of quasi-fixed costs (e.g. budgeted research and promotional expendi- | 


tures) which alter the basic proportion of total costs attributable to fixed 


and quasi-fixed costs; (3) the location of decision formulation, and the : 


responsibility for its implementation, as well as the necessity for the crea- 


tion of intrafirm communication systems; (4) the increasing emphasis | 
away from product, to appraisals of competitors’ current behavior and 
projections of their anticipated behavior; (5) governmental regulations | 


which range from commodity inspection, grading, and employment prac- 
tices, to the form and extent of permissible business ownership; (6) the 
adoption of widespread product differentiation; (7) size, age, sex, and 
ethnic composition of the human population, and in the case of durables, 
the age structure of the existing population. Those developments which 
particularly pertain to the internal operations of the firm will be discussed 
first. 

In this paper the concept, technology, includes developments which 
are organizational in character, as well as those which are mechanical and 
chemical. Improvements in any one of the three areas will result in 
changes in the company’s cost structure, and changes in variable cost 
have been treated extensively by our inherited theory. Changes which 
relate to alterations in the proportion of total costs attributable to fixed 
and quasi-fixed costs have not been as thoroughly discussed. Changes 
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which emphasize fixed and quasi-fixed costs by increasing the proportion 
of total costs which they represent, exert a real impact upon the internal 
operations of the firm. Their increase in proportion to total costs implies 
that entrepreneurs have less control over production scheduling since 
there is less scheduling flexibility available to them, particularly during 
the short run. Management also becomes more vulnerable to demands of 
organized labor, up to a point where the jobs which actually control pro- 
duction are so few and so elementary or mechanical in character, that the 
supervisory staff can run the entire factory in an emergency.’ The historic 
trend has been to increase the proportion of fixed costs to total costs. Thus, 
salaried personnel have increased by 37 per cent since 1947 in the food 
and kindred products industry;* industry budgets for research have risen 
by 8 billion dollars? from 1941 to 1954; and advertising, which forms one 
segment of total promotional expenditures, rose from 542 million in 1900 
to 9,029 million in 1954.1° When company retirement commitments are 
added to such expenditures, along with federal Social Security liabilities, 
the modern manager has a great deal of money committed which must be 
spent, even when no sales revenue is forthcoming. When the capital out- 
lays for automation are added to these other fixed expenditures, we can 
understand why managers feel their extent of management flexibility of 
operation has been curtailed. Thus, the flexibility of management, which is 
a tacit assumption of the classical school and to a large measure of Cham- 
berlin et al., needs reformulation. 

The classical model shows companies whose management is highly efli- 
cient in production, and the market tacitly is assumed to absorb this pro- 
duction. The Chamberlin, and related approaches, stress sales costs and 
have accomplished much along these lines, although more work is appro- 
priate. However, neither model attacks the problem facing the large multi- 
unit company, corporate or otherwise, of where to locate the power and 
responsibility for formulating and implementing basic decisions and the 
consequences of such a decision. The entrepreneur of the classical model 


"For example, petroleum refiners and bakeries that employ continuous proc- 
esses such as the Wallace and Tiernan. 

“Imogene Bright, “Changing Composition of The Labor Force in The Food 
Manufacturing Industry,” Marketing and Transportation Situation, July, 1957, p. 16. 

°H. S. Turner, “How Much Should a Company Spend on Research?” Harvard 
Business Review, 32:101-107, 1954. 

" Printer’s Ink, August 24, 1956, pps. 40-41. It also has been noted by some busi- 
ness executives that while they recognize that they are overspending upon advertis- 
ing, they don’t know which spot to cut back. Nelson discovered that the relationship 
between increments and decrements in advertising expenditures and sales revenue, 
lagged a year, for companies among the 100 largest siecle with one exception, 
was significant at the 1 per cent level. However, in four out of the six the relationship 
Was inverse. See “Quasi-fixed Costs and Their Impact,” Agricultural Economics Re- 
search, July, 1958, footnote 6. 
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is an inner directed, one-man army analogous to Daniel Boone, where, 
the modern multi-unit firm is more akin to a division of the army with i, 
highly structured staff composed of “other-directed” officers. The plural. 
istic character of the modern multi-unit concern exerts two types of infy, 
ence, overhead costs, which Clark treats, and the loss of the keen edge of 
such economic tools as marginal analysis, such as Boulding discusses 
While executives will be better administrators if they “think marginally” 
it is not possible to maximize in any precise manner the conglomerate of 
objectives of the modern concern which are themselves not rigorously 
defineable. Perhaps the best theory can do is to attempt to discover yari. 
ous ratios, such as the rate of return to entrepreneurial capital, which wil 
substitute. 

Recognition of intercompany influence or potential influence is a cep. 
tral tenet of imperfect competition theory. Worcester,'? Cyert and March" 
provide insights concerning why dominant firms under imperfect compe. 


tition tend to decline, and the impact of organizational factors, e.g. the | 


budget process, under oligopoly. 
Revisions of the classical model necessarily must incorporate the as. 


sumption of government regulation and its impact. Such regulation has an | 
impact upon the behavior of the firm by compressing the range within | 


which management possesses decision-making power, by establishing 


greater inflexibility of the entrepreneurial decision-making process, and by | 


adding to the costs of the firm. 


Changes in the Concept of the Market 


Product differentiation offers a stepping stone from the consideration | 


of the firm, to the appraisal of the market as a concept. This concept of 
product differentiation has been a primary characteristic used to establish 
the existence of monopolistic and imperfect competition. Once permitted 
entry through the theoretical doorway, this concept both has assisted and 
inhibited theoretical analysis. It has helped in that its practice by firm 
forced a reconsideration of the classical model with the model of Cham- 
berlin et al. being the result of such reconsideration, It has hindered, 
possibly by exerting too great an influence and at times establishing straw 
men for economic jousting. It injected certain moralistic issues which a 
times have clouded economic analysis and diverted energies away from 


“K. E. Boulding, The Skills of the Economist, Cleveland: Howard Allen, Inc, 
1958, pps. 42-66. 

* Dean A. Worcester, Jr., “Why ‘Dominant Firms’ Decline” The Journal of Polit 
cal Economy, Volume 65, Number 4, pp. 338-346. 

*R. M. Cyert, and J. G. March, “Organizational Factors in the Theory of Oliog 
opoly,” The Quarterly Journal of Economics, Volume 70, February, 1956, pp. 44-4 
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items more central in importance. It also has raised the continuing con- 
troversy concerning what a market is. 

Cochrane, Papandreou, and others, have recently done much to clear 
away some of the confusion accompanying this controversy, by defining 
a market “to consist of buyers and sellers whose transactions involve prod- 
ucts which functionally are essentially the same, whose production proc- 
esses and marketing practices are basically similar. The test of the 
products being functional substitutes rests in the cross-substitution of 
commodities between firms as the price of the differentiated product of 
the one firm changes and the other remains constant. The industry then is 
composed of a group of firms in which technological decisions, market 
decisions, organizational decisions of the firms in question display a simi- 
lar structural pattern.”"* Cochrane then goes on to outline several models 
of imperfect markets. His model breaks away from the definitional im- 
passe of previous attempts such as Triffin’s, However, does he go far 
enough? 

As census data show, both upon product and industry classification 
bases, more and more multi-unit companies cross industry lines. While the 
Ohio Blue Match company is commonly considered to be a match pro- 
ducer, it simultaneously became a large fruit and vegetable processor by 
merger with the Hunt Company. Possibly Ohio Blue Match can be 
divided by establishment to fit into as broad a set of categories as Coch- 
rane has established, but can others? And even so, is this sufficient? In 
many of our analyses must we not focus upon the transactions made by 
companies regardless of industry? In short, while Cochrane and others 
make a contribution in their approach, and much more work challenges 
us, we need also to break away from a pure industry concept and ask 
what are the symmetries and cliques of companies which deal one with 
another? Does the frequency with which various companies have transac- 
tions with one another indicate more than a chance relationship? If so, is 
there a quantitative approach which might provide some index of relation- 
ship which would indicate dominance by certain individual companies or 
groups of companies, regardless of the specific product by which they 
are known? Actually, this approach could likewise be used within the 
Cochrane system to determine a sociometric pattern of transaction rela- 
tionships. While Sterrett and I have only begun work upon such an ap- 


“Willard W. Cochrane, “The Market as a Unit of Inquiry in Agricultural Eco- 
nomic Research,” Journal of Farm Economics, February, 1957, pp. 21-39. Cochrane 
adds that they also are essentially similar in their business organization. This I am 
not certain is necessary. Does not a multi-unit company that is unincorporated, say 
a partnership, equivalent in size and function to a corporation, face the same economic 
and communication problems, etc? 
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proach, already we believe there may be some interesting results, 

Certain assumptions are of course necessary: (1) The population 
firms be functionally homogeneous, i.e., they are buyers and sellers; thy 
the Cochrane model would meet this point. (2) No assumption is made 
concerning the degree of competition of the companies under scrutiny, 
(3) In a squared matrix assign the element Aj; is given the value ‘I’ if con, 
pany i completes a transaction with company j, and an “0” if it has m 
transactions, etc. (4) A matrix element is designated as a transaction eb. 
ment “I” whenever the table of random numbers shows an even number, 
and as a non-transaction element or “0” whenever the table shows an odj 
number. (5) The companies do not buy or sell from themselves. (6) Times 
static in the sense that conditions assumed prevail throughout. 

By establishing a matrix, say eight by eight, or 20 by 20, etc., and by 
using a table of random numbers, the random pattern of transactions may 
be established if 1,000 or more instances are tabulated and summed in 
frequency distribution. 


Then, with a Cochrane model, utilizing data from the real world, it 
may be possible to ascertain whether or not the numbers of symmetries or 


the number of cliques could have arisen due to chance. For those which 


are determined to be other than chance additional analysis will be needed, | 
However, if sufficient data are cataloged it may be possible to develop | 
an “index of imperfection” based upon the extent to which a group departs [ 


from chance. 
In the case of an approach by other than a Cochrane category, there 
would be a listing of companies by size so as to have a homogeneow 


group in respect to assets, sales, promotional expenditures, etc. The point [ 


made here is that both approaches are necessary to completely describe 
the real world of today and tomorrow. 

Whenever market analysis is considered usually the establishment of a 
demand function is one aspect which captures the interest of both theoret- 
ical and applied economists. The classical model assumes the human pop- 
ulation to consist of the total number of bodies to be fed, housed, and 
clothed, etc. Little differentiation according to age is made, although 
ethnic difference receives some attention. Only recently have demand 
functions begun to incorporate the population in terms of the frequency 
of specific age groups, and of equal importance for durables, the fre- 
quency distribution of the existing population of durables. Admittedly, 
durability is not the primary problem for most agricultural commodities 
which it is for autos, although the sharp decline in the prices of canned 
fruits and vegetables immediately following World War I may have been 
more closely related to such a phenomenon than historically has been 
appreciated. With frozen fruits and vegetables becoming an increasingly 
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important component of the food product mix, it may well be appropriate 
to include the size and frequency distribution of the age of canned and 
frozen stocks in forecasts of demand more explicitly than they have been 

reviously. Demand forecasts for fiber products likewise could utilize 
such parameters in their equations. The concept of what composes the 
population of the consuming market is more complex than classical econ- 
omists assumed. 


A Revised Basis for Theoretical Schema 


In summary, it is appropriate to utilize the above analysis to create a 
more exact image of reality than the one received from the classical school 
and in certain details, from the economists of the past two decades. The 
concept of the modern establishment includes the following characteris- 
tics and practices, It maintains 21 or more wage earners, 32 times out of 
100, and accounts for approximately two-thirds of total value added. 
Fifty-two times out of 100 the establishment is a component of a corpora- 
tion, and corporations accounted for 94 per cent of the value added. 
Eleven times out of 100 it will be a member of a multi-unit company. 
These multi-units accounted for 68 per cent of the value added. If it is a 
member of the food and kindred products category, it will find that the 
20 largest companies account for 33 per cent or more of the total value 
of shipments, in 97.8 per cent of its component industries, and for 50 per 
cent and more for 82 per cent. 

These size and organizational characteristics will encourage the typical 
firm to be quite responsive to the actions of its competitors, and to its own 
projections of anticipated actions of these competitors. It will tend to dif- 
ferentiate its product, and will use size and form of packaging as com- 
petitive techniques. In fact, its price competition will increasingly be 
cloaked by promotional claims of quality, and by presentation of its prod- 
uct in a variety of package or container sizes, usually in odd pounds and 
ounces, 

In addition, it will divert resources from dividends to foster market 
research, and product development. It knows that it has a real advantage 
in possessing an inventory of market information which is more extensive 
and of a higher quality than its competitors. In making its decisions it will 
no longer rely primarily upon price and profit information in isolation, 
but will interrelate such information with other items, such as its proba- 
bility estimate of government intervention, provided certain competitive 
actions are initiated. In making these decisions it will attempt to maximize 
long-run gains, and will not be surprised that such maximization may 
involve short-run losses. Long-run gains is a concept which is a conglomer- 
ate composed of a multitude of specific objectives, such as maximum 
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profits, domination of a specific market or industry, the successful estab. 
lishment of institutional barriers to entry, the assurance of the quality of 
inputs, and the maintenance of production schedules. This conglomerate 
will be weighted differently by each company, and by each generation of 
executives. 

Of necessity the company will find it must spend increasing resources 
to improve its own intracompany communication system. This will ip. 
volve the addition of administrative and clerical and statistical personnel 
and data processing equipment, thus adding to fixed costs as described 
above. It will constantly experiment with its own organization. It will try 
various systems of organization and locations of decision making author. 
ity, and its success here may well determine its very existence, as such 
success is becoming more important than the slight improvements in prod. 
uct quality technologically available during the short run. In this struggle 
for existence it will attempt to spread its vulnerability by becoming a 
multi-product, a multi-industry enterprise. 

This is the modern company. The modern market within which it oper- 
ates is far more complex than the market portrayed by our predecessors, 
It is composed not of people at large, but by a population frequency dis. 
tribution of age, sex, and ethnic inheritence. It is characterized by exist- 
ing goods in the hands of consumers which possess varying degrees of 
durability, and are characterized by a frequency age distribution of their 
own. 

The market also is not sovereign unto itself. It is forced to operate 
within limits established by governmental edict. In the future such gov- 
ernmental control will become more pervasive, in part as a result of 
actions by the companies themselves. For example the day may come 
when companies are limited to containers which are binary divisions of 
the pound, etc. , 

The market appears destined to be composed of companies which 
straddle not only markets but industries, as they seek the security assumed 
to be obtained by multiple product mixes, crossing industry lines, Such 
increasing complexity of market to market and industry to industry re- 
lationship will limit the usefulness of much of our existing theory. How- 
ever, recognition of what reality is, and is becoming, is a necessary first 
step toward the construction of schema which adequately describe and 
explain the real world . 
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DISCUSSION: ALTERING MARKETING CONCEPTS 
TO MODERN CONDITIONS 


GrEorGE W. Lapp 
Iowa State College 


Nelson has (1) outlined basic assumptions of the classical model, (2) 
enumerated changes in the firm and in the market which seriously reduce 
the usefulness of the model, and (3) outlined a revised basis for theory 
and indicated a number of pertinent variables and parameters which a 
comprehensive model must include. I agree with his thesis and with 
most of the details of his argument. I will then discuss a different but re- 
lated matter—one of which I have become acutely aware. 

This matter is a compulsion which agricultural economists seem to feel 
whenever they are meeting professionally, the compulsion to point out 
inadequacies of our economic theory. Many openly state their fears that 
it is outmoded, incomplete, inadequate, dead or dying as far as its fruitful 
application to real problems is concerned. Some few attempt to diagnose, 
to determine exactly what is wrong with this ailing corpus of economics. 
Fewest of all are those hardy souls who not only diagnose but who at- 
tempt to treat the ailing patient and to revive the corpus through injec- 
tion of new ideas or new or revised conceptual schema. It is to this group 
that Nelson belongs. 

The great majority of us, unfortunately, are in the first group. We are 
aware of ills affecting the body of economic knowledge and are unhappy 
about it, but we are not sufficiently unhappy to do something constructive. 
We do not like the patient to be so ill but we are too inert or preoccupied 
or lazy to take the steps necessary for successful treatment. 

Economic theory is a body of ideas—of abstractions. As such, it arises 
from, and exists only in, the minds of men. Improvements in the theory 
also then arise from and exist only in the minds of men. Theory as such 
is inadequate only because man is inadequate, or because he is adequate 
but has not put forth the necessary effort. Looked at in this way it is clear 
that, when agricultural economists criticize their theoretical tools, they are 
criticizing themselves. If the tools are inadequate, why are they so? One 
important reason is that agricultural economists have not generally put 
forth the necessary effort to remove the inadequacies. 

These facts, although perhaps painful and certainly not novel, do con- 
stitute a prerequisite to taking the necessary steps. First we must realize 
that something is our responsibility; than we can take steps to meet that 
responsibility. Fortunately, it is not all up to us; we have powerful help 
from mathematicians, psychologists, sociologists, general economists. But 
certainly some of the responsibility is ours. We cannot expect others to 
do all our work for us, 
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For the benefit of those who agree that it is up to each and every one of 
us to attempt to remedy the weaknesses of our theory, included below js 
a list of references. It is not intended to be complete; it is only intended 
to be suggestive. There are some challenging and stimulating ideas jp 
these articles. Many of them can be useful to our profession. 

For those who do not agree and who still insist on their right to bemoan 
the lack of usefulness of our concepts—a friendly challenge. Read the 
listed articles carefully. Then ask yourself this question: Are all my criti 
cisms of economic theory justified? In many cases, I dare say, it will tum 
out that a complaint about economics was actually a tacit admission of 
failure to comprehend or even to keep up with developments in eco. 
nomics. 


Abbott, Lawrence, “Vertical Equilibrium Under Pure Quality Competition,” Amer. 
ican Economic Review, XLIII (1953), 826-845. 

Arant, Willard, “Competition of The Few Among The Many,” Quarterly Journal 
of Economics, LXX (1956) 327-345. 

Bilkey, Warren J., “A Psychological Approach to Consumer Behavior Analysis,” 
Journal of Marketing, XVIII (1953), 18-25. 

Breimeyer, Harold F., “On Price Determination and Aggregate Price Theory,’ 
Journal of Farm Economics, XXXIX (1957), 676-694. 

Brennan, Michael J., “The Supply of Storage,” American Economic Review, 
XLVIII (1958), 50-72. 

Clodius, Robert L., “Needed Developments in Economic Theory for Use In Mar. 
keting,” Journal of Farm Economics, XXXVI (1954), 1051-1057. 

Dorfman, Robert and Steiner, P. O., “Optimal Advertising and Optimal Quality,’ 
American Economic Review, XLIV (1954), 826-836. 

Ellsberg, Daniel, “Theory of The Reluctant Duelist,” American Economic Review, 
XLVI (1956), 909-923. 

Heflebower, Richard B., “Mass Distribution: A Phase of Bilateral Oligopoly or of 
Competition,” American Economic Review, XLVII (1957, Proceedings), 274-285, 

Hickman, C. Addison, “Managerial Motivation and The Theory of The Fim,’ 
American Economic Review, XLV (1955, Proceedings), 544-554. : 

Hirshleifer, Jack, “The Exchange Between Quantity and Quality,” Quarterly Jour. 
nal of Economics, LXIX (1955), 596-606. 

Levitt, Theodore, “The Lonely Crowd and The Economic Man,” Quarterly Jow- 
nal of Economics, LXX (1956), 95-116. 

Rhodes, V. James and Kiehl, Elmer R., “On Consumer Grades for Foods,” Journal 
of Farm Economics, XXXVIII (1956), 44-61. 

Weintraub, Sidney; Earley, James S. and Meyer, John R., “The Impact of Some f 
New Developments in Economic Theory: Exposition and Evaluation, American Eco- 
nomic Review, XLVII (1957, Proceedings), 328-338. 

See also the articles listed in footnotes 10, 12, 13 and 14 of Nelson’s paper. 
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ADAPTING MARKET ORGANIZATION TO 
CHANGING REQUIREMENTS* 


D. B. DELOAcH 


University of California, Los Angeles 


Introduction 


ARKET organization is a reflection of the place people live, social 
customs, and the level of technological progress in the processing, 
transportation, and distribution of goods. As these forces change, market 
organization makes compensating adjustments. Conversely, changes in 
market organization and practices frequently induce changes of basic 
importance in the mode of living and social customs. The rapid pace of 
both production specialization and urbanization is being facilitated by 
the ability of the marketing system to organize and supply food, clothing, 
and other goods on a hand-to-mouth basis to the millions of people in 
metropolitan communities. Even the ethnic backgrounds of the people 
were recognized in organizing the food processing and distributing 
functions. Frequently this meant the development and maintenance of 
sources of supply of different types of products or products processed or 
handled in a manner to conform to the social customs of the people served. 
The responsiveness of market organization to environmental conditions 
can be and often has been retarded by social customs and institutions in 
which people have a vested interest. Whenever such customs and arrange- 
ments are protected or encouraged by laws, contracts, or monopoly rights, 
the rate at which the marketing system adjusts its organization is meas- 
urably affected. This is well illustrated by the restraining legislation and 
special taxes on the sale of oleomargarine to protect butter producers, 
arbitrary barriers to the right-of-entry into markets within and between 
states, and minimum price laws on food and labor coupled with maximum 
working hours and other arrangements governing the flow of products or 
services. 

The technological innovations that influence market organization fall 
into two categories, namely, (1) those affecting the physical aspects of the 
product or the manner in which it is processed, packaged, stored, trans- 
ported, or merchandised; and (2) managerial techniques for organizing 
the resources used in processing and distribution, including the frequency 
and conditions under which the title to goods is transferred. In the main, 
the facilities, plant layout, and other physical aspects of technology are 
concerned with altering or maintaining quality characteristics of food by 
Preserving, prepackaging, handling, and transportation methods that 
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alter the distance-time variable as a factor in the marketing of perishable 
items, or make them more convenient to handle. The technology of man. 
agement encompasses the techniques for controlling the use of resources 
in processing and distribution. Within this framework would be (a) the 
selection of the form of business organization through which management 
works to attain its objectives; (b) the development and maintenance of 
system of records and a flow of information for managerial control; and 
(3) the procedures for making and executing decisions relating to the 
scope and scale of business operations, types and kinds of products, pro. 
curement policies, and sales programs. 

There is a good deal of “sunk” capital in market organizations, in terms 
of both physical facilities and personnel, adapted to specific types of busi- 
ness and operational methods. Nevertheless, there is a degree of fluidity 
within existing organizations that enables them to make adjustments to 
meet the changing conditions of competition and the requirements of their 
business operations. The fact that business generally is organized to meet 
the stresses of competition is one reason that the rate of change in our 
American marketing system and its organization has been so rapid. The 
purpose of this paper is to examine some of the changes in the food mar- 
keting system, the manner in which market organizations have adjusted to 
changing practices and the requirements of buyers and sellers, and the 
extent to which the marketing system induces changes in the living and 
consumption habits of the people served. From this base, an effort will be 
made to anticipate future organization adjustments that might better meet 
the needs of producers and consumers. 


The Supply Function 


Essentially, the marketing system’s only function is that of supplying 
goods and services to consumers. The size of this task has been increasing, 
the rate of increase paralleling the growth in labor and product specializa- 
tion, population, and urbanization. Arguments might be advanced that the 
system creates or stimulates demand because of the form, manner, or 
conditions under which goods are offered to consumers. This is true. How- 
ever, the demand stimulating function will be regarded as a part of the 
supply function in which various agencies are competing for the available 
market. Inasmuch as the population complex is evolving from one level to 
another, its requirements for food and the conditions under which food 
is supplied also are changing. This means that the marketing system and 
its organization must undergo adjustments to perform the supply fune- 
tions to feed a growing, shifting population whose changing modes of 
living set up new food supply requirements to which the system must 
respond, the rate of response depending on the flexibility of the institu 
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tional, technological, and organizational arrangements of which the system 
is composed, 

The economic history of the United States discloses the rising depend- 
ence of the population on a marketing system, the organizational charac- 
teristics of which have varied considerably through the years. It is not 
too difficult to trace the increasing importance of the food supply func- 
tions. As the direct producer-to-consumer system broke down in urban 
areas because of its cumbersomeness, the system of supply was taken over 
by hucksters and locally established merchants. This change met one of 
the basic supply requirements—assembly of food from many nearby farm 
producers. As a supplement to their locally produced foods, hucksters and 
local merchants obtained condiments and a few semi-or-luxury items from 
importers and provisioners (wholesalers). With the growth of product 
specialization, the same cycle also characterized the development in rural 
communities as the farm became a less self-contained economic unit. The 
evolution of the marketing system and its organization during the last 
century appears to have centered around the wholesaler, processor, and 
integrated retailer in that order. 


Wholesale Distributors 


Food wholesalers occupied a particularly strategic position in our mar- 
keting system between 1890 and 1930. Their power extended back to 
the source of supply of fresh and staple items and forward to the retail 
food store which depended on them for regular deliveries of a wide va- 
riety of food and credit. The control of the wholesaler over sources of 
supply was challenged only by other wholesalers. Food processors were 
often financed or owned by wholesalers who marketed their products 
under the wholesaler’s brands, this being the only channel open to small, 
poorly financed food processors. 

The domination of the wholesaler in the food trade until about 1930 
arose from (1) his control over a substantial part of the investment capital 
for the industry, (2) his ability to exercise some control over the quality 
of products offered for sale under his brand on which the retail dealers 
and the consumers learned to depend, and (8) his satisfactory perform- 
ance of the very essential assembly function of bringing together at one 
point (usually railroad or port terminal cities) for distribution a wide 
variety of food produced at home and abroad. In other words the whole- 
saler was the center of the orbit around which all other parts of the food 
marketing system revolved. In its day, this power potential of the food 
wholesaler was a tremendous force in American life, perhaps, equally as 
great as that later exercised by the national food manufacturers and then 
the retail food chains, 
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Legal climate favorable 


While food wholesalers grew relatively large and economically power. 
ful, they did not run afoul of the Sherman and Clayton Anti-trust act, 
Public attention was directed at the primary purchasers of farm product, 
such as the large meat packing corporations, who were beginning tp 
challenge the power of the traditional wholesaler by expanding their 
manufacturing activities to include fruits, vegetables, and various othe 
prepared foods, and in addition to establish direct wholesale relations with 
retail food dealers. A further factor that appeared to protect wholesalers 
against monopoly charges was that the firms were usually either owned 
by one person or were a partnership. 


Assemblers of products 


The important wholesale firms were located at ports of entry from 
foreign countries, river or lake ports, or railway terminal points, the latter 
being the least important. All of this reflected the importance of transpor- 
tation—water transportation—in our economic life. These port cities were 
the centers of population and the points to which producers sent goods, 
and the points from which goods were distributed to the hinterland, 
Whenever the wholesale trade developed to a point to strain the facilities 
of port-city wholesalers, sub-assembly points or wholesale-jobbers sprang 
up in inland cities to meet the needs for a regular supply of food products 
on which the retailer and the consumer could depend for quality. 

Until the late 1920's the flour milling, fruit and vegetable canning, and 
dehydrating plants from which wholesalers obtained their major products 
were mainly small, specialized operators located in or near their source 
of raw material. The small size and geographical dispersion of the food 
processing operations magnified the importance of the wholesalers’ as- 
sembly functions. At the same time, however, the problems of assembling 
food from many small processors for a rapidly growing, urban-type econ- 
omy pointed clearly to a need for a change in the organization of our food 
processing industry. The limitations placed on processing plant efficiency 
by seasonality alone restricted managerial efforts to reduce costs. Whole- 
salers often encouraged processors to diversify their line. Some processors’ 
encouraged farmers to grow a variety of products that would flow into 
the cannery at different times, lengthen the canning season, more nearly 
utilize plant capacity, and improve the marketing position of the canners 
in dealing with the wholesale dealers. Through product diversification, 
canners especially began to work out some of the basic problems of as 


*The Eugene Fruit Growers association, Eugene, Oregon, is one of the best ex 
amples of plant management and grower cooperation in simultaneously developing @ 
fruit and vegetable supply and a cannery and dehydrating plant. By carefully sched- 
uling the various crops, the plant can operate as many as nine months a yeat. 
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sembly and to lay the foundation for circumventing the wholesaler by 
selling a full line of food items directly to retail stores. The economic 
aspects of the processors’ operations will be dealt with further on in this 


paper. 
Financial aid to suppliers 


Prior to 1930 wholesalers were often the financial backbone of a grow- 
ing food processing industry. The risk capital needed to finance such a 
novel venture as food canning usually was not available from regular 
lending agencies. During this developmental period for the canning in- 
dustry wholesalers met the need for investment and working capital. By 
doing this, they established their sources of food supply for a growing 
population that was becoming more urbanized and more dependent on 
the marketing system for its food supply. The wholesaler as a successful 
risk-taker reaped the financial rewards that went with being successful in 
a useful enterprise. 


Developed quality controls 


Through contractual arrangements with processors or ownership of the 
plants, wholesalers were able to exercise some control over product qual- 
ity. While few uniform standards were developed by the canned food 
industry prior to 1930, certain objective criteria were usable as a basis for 
contracts. These rough quality controls permitted wholesalers to build up 
a reputation for selling quality food through the use of wholesalers’ brands 
which were equally well known to retailers and consumers, For local 
wholesalers and jobbers who were too small to build a brand reputation, 
food brokers entered the buying and selling business in a big way. It is 
for this reason that many of the famous private food brands belonged to 
successful brokers who performed the major assembly function of getting 
supplies of uniform quality products from many small processors to sell 
to a large number of small retailers. 


Distribution to retail stores 


The regular calls of the sales representatives of large food wholesalers 
were seldom regarded lightly by an enterprising retail grocer. The sales 
representative was a source of information on new products; he was a 
collector for the wholesaler who had extended credit to the retailer for 
30, 60, or 90 days, or even until the retailer had sold his stock of goods and 
was ready to re-order; he made suggestions for increasing sales of slow- 
moving items; and he brought with his good business advice a wealth of 
good humor and human interest stories that went along with a man-of- 
the-world in a much larger world than we have today. The firm bond be- 
tween the wholesaler or the broker-wholesaler and the retailer was based 
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on the retailers need for supplies, services, and credit. It appears that the 
food business usually was not complicated by trade rebates, special dis 
counts or other inducements until the cash-and-carry chain food store 
began to encroach on established ways of trading and to develop a direg 
processor to retailer relationship. 


Decline in power of food wholesalers 


The underlying factors causing the decline in the wholesalers’ power 
over the processing and distribution of food were those that gave rise to 
a period of processor domination, namely, (1) product diversification and 
the use of new technologies by processors to obtain greater efficiency in 


processing and distribution, (2) the ease with which processors could sell : 


directly to large mass-retail outlets whose purchases were usually much 
larger than most wholesale buyers, (3) the development of truck transpor- 
tation, (4) the financial ability of processors to promote their own brands 
by directing their sales appeals to consumers, and (5) the availability of 


managers capable of operating a multi-unit or multi-product processing | 


and selling organization. 


Processors 


Direct supply contracts between food processors and federal agencies | 


during World War I released many processors from the control of whole- 
salers. While the food processing industries had some severe set-backs 
during the depression following, they were on their way to bigger things. 

The stimulating effects of World War I on the processing industry, the 
growth of large regional and national retail food chains which were 


going directly to processors to buy food in wholesale quantities further | 


served to break the ties between the wholesaler and processor groups. 
In many instances, this break was made possible only as a result of the 
ability of the retail food chains to contract for a substantial part of a proc- 
essor's output or to aid in financing his operations. The growth of the 
processing industry during the post-World War I years was aided by a 
shift of investment capital out of war-based industries to peace time in- 
dustry investments. From the investment point of view, the food industries 
appeared particularly promising, and among other developments, corpo- 
rate holding companies emerged as a major influence in financing and 
managing food processing and distribution firms. Population was growing 
rapidly, a movement of people from rural to urban communities was 
taking hold as a factor in our way of life, and the food industry was at 
the threshold of tremendous technological changes. With a more adequate 
supply of capital available to the processing industry, the competitive 
conflict between newer type chain retailers on the one hand and the inde- 
pendent retailers and service-type wholesalers on the other, the economic 
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wer in the food industry began to shift to the food processing groups, 
particularly the well-integrated, full-line food processors. 


Availability of managerial skills 

The pre-eminent position of food processors following World War I 
came about largely from their ability to organize, finance, and develop 
a mass production system, and at the same time organize and maintain 
a mass selling and distributing program closely related to their pro- 
duction activities, which served better the requirements of retailers and 
consumers, for new products and services. The ability to organize, finance, 
and operate large, multi-unit food processing plants engaged in buying 
raw materials and supplying many kinds of manufactured food items was 
an especially important ingredient in the progress of the industry in this 
country during the 1920's. New managerial techniques were available to 
control production methods, costs, and labor performance within each 
plant and for the entire firm, These managerial skills were used to obtain 
adequate and regular supplies of raw materials for many small farms 
under contract or in the open market. Inasmuch as processors were usu- 
ally making an effort to establish their reputation for selling a uniform 
quality product or products, raw materials buyers began to exercise a 
controlling influence over the kinds and qualities of raw material deliv- 
ered by farmers. Because production schedules were developed to process 
a specified quantity of raw materials, the delivery of which was often con- 
tracted for, management introduced new sales techniques to keep sales 
in balance with production. One effect of this balancing operation was 
to attempt to establish contact with consumers, the purpose being to en- 
able the consumer to identify the food item of a given processor by its 
brand label and to encourage repeat purchases. 


Product identification by processors 


Proprietary-label or brand-using food processors began to dominate the 
food market in the mid-1920s. The advent of radio and its use as a pro- 
motional medium, together with newspapers and magazines, provided a 
means of communication between the food processor and the consumer 
that had a great influence on consumers’ preferences for proprietary 
branded items and a resulting impact on the brands handled by the retail 
food store. Product differentiation on the basis of proprietary brands be- 
came an important competitive weapon during the post-World War I 
years, and with this development of promotional competition, processors 
began to seek ways to minimize the effects of large promotional expendi- 
tures on product costs and consumer prices. The most successful pro- 
cedure was to maintain a high sales volume in order to spread promo- 
tional costs and overhead costs over a large number of product units. 
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Size, operating time, and excess capacity 

Although plant managers may have different short-time objectives, in 
the long run they try to optimize the size and operating time of thei; 
processing plant in terms of unit production costs and sales. Optimun 
plant or firm cost efficiency can be attained when the lowest unit cost js 
reached. Low production costs, however, are only one side of the opera. 
tional problem. A perfect production program can lead a processing plant 
or firm into financial difficulties unless the production schedules are cor. 
related with the sales program for the products. 

Managers have two ways to effect a production-sales balance. One is to 
adjust production schedules to sales in existing processing plant or to 
adapt the plant size to output requirements if a new plant is to be built 
These are practical solutions for processors whose production schedule is 
on a year-round basis. But seasonal operators, such as those found in fruit 
and vegetable canneries, usually have some sort of a contract with pro- 
ducers for their total crop. The producer delivers the raw material, it is 
canned, and the canner then seeks a market. The market may or may not 
meet the canners’ expectations during the year. If it is not up to expecta- 
tions, the canner is faced with an inventory problem of great importance, 
Such experiences alter the attitudes and expectations of canners for the 
following season and they frequently adjust or compensate for over-pro- 
duction in one year by reducing their operating time for the next. Efforts 
to effect such adjustments give rise to excess plant capacity, which also 
may be a problem of the entire industry. 

A second type of adjustment for obtaining a production-sales balance is 
through promotional activities and/or price adjustments to stimulate de- 
mand. This amounts to programming sales and production at the same 
time. The introduction of sales quotas is not uncommon, the effect varying 
within a firm and among firms in the same industry. In following such 
sales programs, the costs of selling in a highly competitive market may 
become so high that any normal efficiencies in production are easily 
dissipated. 

The need to maintain low unit selling and distribution costs is as im- 
portant to the processor as to maintain low unit production costs. Further- 
more, managers use much the same methods to achieve the lowest unit 
cost consistent with the quality and service involved. The most important 
method in both processing and distribution is that of maximizing the 
volume of product handled with a given amount of resources. On the 
production side of the equation, managers seek to use their management 
resources to operate a large number of plants, to lengthen the production 
season by introducing new lines of products, or by locating processing 
plants nearer to sources of supply of raw materials or markets, depending 
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on the relative cost-quality advantages in such locations. Economies of 
scale are achieved on the selling side in much the same way. New product 
lines often enable sales managers to distribute their selling costs over 
many instead of one kind of product. This is a particularly effective unit 
cost reduction device for firms that can spread their promotion, travel, 
and administrative overhead over a large volume of sales of a line of 
roducts, in the event that one product does not fully occupy the sales 
force. The multi-unit, multi-product, widely dispersed firm that has taken 
root in the processing field owes its existence equally as much to a need 
for volume and product diversification on the selling side as it does on 
the production side. Such diversification of products and dispersion of 
plant locations serve a distinct purpose in production. It also is a means 
of minimizing the selling risks inherent in the food processing business. 


Adjustments to new products 


The food processing industry has made three major adjustments in 
recent years, the effects of which have been rather far-reaching. One has 
been the universal adoption of the consumer-sized, prepackaged unit to 
protect product quality, provide greater convenience in handling by 
retailers and consumers, and shift some of the retailer’s prepackaging 
functions to the processing plant where they can be done on a mass 
production basis. Another has been the widespread introduction of scien- 
tific quality determination methods which give a better basis for quality 
control within a firm, even though there is no particular desire on the part 
of a given firm to adopt uniform state or federal grades. A more recent 
technological innovation that has shaken the processing industry con- 
siderably has been the rapid growth of the frozen food industry, especially 
the consumer prepackaged products. 

There is not time here for more than a passing comment on the indus- 
try’s ability to make the adjustments to the technological innovations men- 
tioned above. The shift to consumer prepackaging occurred with amazing 
speed, even though it required some major readjustments in plants and 
equipment. The industry is still in a flux with respect to the best way to 
produce and market frozen foods. Locating and building plants, the 
determination of the number and kinds of products to freeze and sell, 
the acquisition of storage and distribution facilities, and problems of 
obtaining shelf-space in retail stores continue as unsolved problems. 

Considerable progress has been made toward scientific quality deter- 
mination and control. It appears that the food industry has accepted any 
worthwhile advance along this line. Furthermore, the industry’s claims to 
raising the level of quality of products sold to consumers seem entirely 
justified. As a result of improvements in the methods of measuring various 
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quality characteristics, and the development of specification buying by 
large retail food chains, processors who have relied on proprietary brand 
to control consumer favor now have their backs to the wall in competing 
with firms that sell to large retailers on a specification basis. The mog 
immediate effects of the program of specification buying by large retai 
organizations have been to shift the basis of competition to price rathe 
than to brands, and to stimulate the growth of small and medium-size 


processors who could not seriously afford to promote their own labels m 
a national basis. 


Retailers 


The shift in the economic power potential among wholesalers, proc- 
essors, and retailers is a gradual process. Within our food supply system 
today are remnants of outdated wholesaling, processing, and retailin 
methods. They exist side by side with more modern methods and facilities 
largely because the operators have no alternative way to use their te. 


sources, their methods are well adapted to the community in which they | 
operate, or they are held back by their own inertia. Furthermore, many | 
of the operators consider their family-operated wholesale, processing, | 


or retailing business a way of life in much the same manner that some 


farmers view their farming activities. Despite the existence today of the © 


old and new in food processing and distribution, there have been some 
important strides toward a more efficient system of processing and dis- 
tribution. These changes have not occurred without affecting the vested 
interests of the various groups in the food industry. The small, inde 
pendent retailer has been hit the hardest. 

The rising power of the large, retail food chains (corporate and volun- 
tary) and supermarkets might be regarded as an adaptation of market 


organization to the requirements of an urban society which is undergoing | 


changes in the location and composition of its population, and modes of 
living. Changes in consumer requirements are reflected immediately in 
their purchases in retail food stores. Alert managers sense these changes 
and continually adapt their operations to meet them. 


Urban living changes requirements of consumers 


Consumer dependence on the retail store for each day’s food supply 
grew rapidly with the shift of population from rural to urban areas, work 
specialization, and a regular weekly cash income for most workers which 
altered consumer food shopping habits materially. Retailers adjusted 
their merchandising methods to cope with hand-to-mouth buying. Efforts 
were made to offer consumers the size of unit that would be most con- 
venient to carry and fit into the home storage space and various merchat- 
dising techniques were introduced to encourage “impulse” buying along 
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with the purchase of staple foods. This was accomplished by store lay- 
outs which routed the customer by all of the store’s merchandise before 
she could get to the check-out counter. To cater to consumers who did 
most of their shopping on Friday and Saturday (pay days), facilities were 
developed to care for the two-day peak trade-load which averages 60 to 
70 per cent of the total weekly volume. 

The convenience to customers of store location changed greatly as 
automobile travel became part of our way of life and as credit-delivery 
shifted to the cash-and-carry type of business. The original efforts to locate 
a large number of small stores near their customers gradually gave way to 
the supermarket operation which depended on the convenience with 
which customers could get to the store by automobile and do most of their 
shopping for food and household wares. The net effect of all of these 
changes has been to re-create the “general” store in a modern form. The 
supermarket has become the center of “one-stop” shopping, especially in 
suburban areas. 


Maintenance of supplies for large retail stores 


When masses of people live and work in close proximity to one another 
there is a tendency for living habits to take on a rather standard pattern. 
Undoubtedly such standardization is partly affected by the physical prob- 
lem of supplying large numbers of people with anything other than a 
standardized commodity, produced and marketed on a volume basis. 
Otherwise, urban living as we now know it would be a physical impos- 
sibility from the standpoint of supply alone. The fact that our American 
food industry has been able to organize to maintain an abundance of a 
wide variety of foods in every large and small community throughout the 
country is an unusual accomplishment. 

The organization of the supply channels during the periods of whole- 
saler and processor domination of the food industry already has been 
discussed. There were no really basic changes in marketing or supply 
functions during the rise in power of the food supermarkets and chains. 
However, there was considerable adjustment in the conditions under 
which retailers could obtain their supplies. The ownership or control of 
retail outlets and the buying and selling practices followed by the man- 
agers of retail outlets is now having a marked effect on processing and 
distribution methods. The shift in emphasis from processors’ brands to 
state or federal grades as a basis for purchase relieved the retailer of his 
dependence on any one supplier for a number of his products. Specifica- 
tion buying or buying on the basis of grades has become especially im- 
portant for beef, fruits, vegetables, milk, and manufactured dairy prod- 
ucts. When retailers buy on the basis of grades, they make it possible for 
any suppliers who can produce the grade of product in the volume re- 
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quired to bid on an order. While this gives an implication of a return tp 
pure price competition, it is not the case. The ability of the retailer to by 
on a grade basis is determined by his own facilities and organization for 
performing the buying and assembling services. Large retail corporate 
and voluntary food chains and supermarkets usually maintain the te. 
quired organization and facilities; others do not. 


Cooperative and voluntary wholesalers’ sales grow 


Competitive conditions within the retail part of the food industry have 
stimulated sales growth among cooperative and voluntary wholesalers, 
By 1956 these two groups were handling 59 per cent of the wholesale 
food trade compared to 38 per cent in 1948. The share for the inde. 
pendent wholesalers was 41 per cent in 1956 and 62 in 1948. The two 
groups that did 59 per cent of the food business accounted for only 27 
per cent of the total food wholesalers. Here, too, there is evidence of con- 
centration. 

While there may be some semantic argument as to whether there is a 
revival of the wholesalers’ power, a reasonable point of view is that the 
wholesaling functions must be performed. Furthermore, small retailers 
and independent supermarkets have found it to their advantage to de- 
velop some sort of cooperative arrangement to do the job. There is reason 
to believe that this trend will continue as an effective competitive device 
for competing with the corporate chains. 


Pressure of consumers for lower food prices 


There is a persistent pressure from consumers for low food prices, To 
compete in the food retail business, managers must keep operating costs 
to a minimum consistent with the services offered consumers. Since the 
volume of trade in a retail store has proved the most important variable 
in lowering unit costs, there is a tendency for the average size of store to 
increase. The multi-unit retail firm also developed on the assumption that 
economies of scale, particularly in buying and management, would war- 
rant such an organization. The prevailing practice among the large retail- 
organizations is to deal directly with processors or other suppliers, there- 
by to reduce the number of title transfers and handling operations be- 
tween the point of production and the retail market. Inasmuch as each 
title transfer or change in ownership usually involves a Icading, storing, 
and reloading operation, the actual physical transfer of products between 
successive owners becomes a high cost factor. The Agricultural Marketing 
Service estimated transportation charges between the farm and retail 
store at 10 to 15 per cent of the farm-retail price spread. However, this 
percentage does not include intracity transportation costs such as local 
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truck deliveries which frequently exceed the transportation cost between 
the farm and terminal market. 

Management has used various methods to control the unit costs of 
buying and selling. They can be classified into (1) improvements in han- 
dling practices, the purpose of which is to lower the inputs of labor and 
capital (facilities) per unit of output of product, (2) expansion of sales 
yolume to utilize better the available labor and facilities, or (3) a com- 
bination of (1) and (2). Store modernization involving the introduction of 
labor saving devices has been proceeding rapidly since World War II, a 
change that was encouraged by higher labor rates and fringe benefits. On 
the selling side the widespread use of trading stamps as a promotional 
device in food retailing after 1953 brought some major realignments in 
consumer buying practices and some important effects on the distribution 
of trade among retailers. 


Conclusions 


This paper has merely skimmed the surface of some really important 
organizational changes in the food industry. It has emphasized the re- 
sponsiveness of market organization and practices to changing require- 
ments of the food market and reciprocal actions between the marketing 
system and consumers. In other words, the marketing system induces 
consumers to change their living and buying patterns by making differ- 
ent products and services available. Once the new product or service 
becomes available to consumers it permits them to choose among alterna- 
tives. These alternatives may be a choice of self-service, cash-and-carry 
food stores rather than the service-type store, or a choice of federally 
graded meat or dairy products instead of nationally-advertised, branded 
products. When consumers’ choices completely alter former buying prac- 
tices, the repercussions in the food industry can be dramatic and the 
effects on existing business operations may be severe. 

The food industry is well aware of consumers’ responsiveness to change. 
Therefore, members of the industry compete on the basis of certain 
types of conveniences for customers far more seriously than they do on 
the basis of prices. It was in such an environment as this that the proc- 
essor attained economic power by identifying product quality with his 
proprietary, brand names, and subsequently supermarkets and retail 
chains gained consumer favor by offering a wide variety of products and 
services that seemed best adapted to a way of living. 

The food industry is now undergoing some fundamental adjustments. 
The growth of the frozen-food industry is creating intense competition 
among processors for market outlets and shelf space in retail stores. 
Experiences in processing and selling a single frozen food item or mul- 
tiple products forming a complete product-line have favored the latter 
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type of operation. As a result the industry is going through a series of 
mergers to develop economic-sized processing and distribution units, 4 
further important factor is the need for new processing, cold storage 
plants, distribution centers in terminal markets, and adequate display 
space in retail stores, all of which require capital and market organization, 

Finally, there is a desperate struggle underway between the nationally. 
advertised-brand food manufacturers and retail chains and supermarkets 
that are pushing the sale of graded merchandise. Because of the shift in 
consumer preferences, for several food items, graded rather than branded, 
some of the major national food processors already have been forced to 
realign their operating practices in order to compete with small, local 
processors some of whom have certain cost advantages due to lower over. 
head and selling costs. 


DISCUSSION: “ADAPTING MARKET ORGANIZATION TO 
CHANGING REQUIREMENTS” 


Norris T. PRITCHARD 
Agricultural Marketing Service, USDA 


DeLoach’s modest claim that he has merely skimmed the surface of | tall 
0 


some important organizational changes in the food industry, although 


typical of him, understates the value of his penetrating review of the | 


changes in the food industry resulting from changing market require- 
ments and conditions. 

Although it appears that DeLoach has not given adequate attention 
to the influence of new technology on market organization and practices, 
we can concede that the relative importance of technological develop- 
ments as a causal factor is, in part, a matter of opinion. Among the major 
types of technological change to which greater importance could be 
attached are: (1) the developments in and widespread use of mechanical 
refrigeration both in marketing establishments and in households, and the 
development of other largely nonmechanical means of extending the 
shelf-life of foods; (2) the far-reaching changes in methods, speed, and 
quality of transportation services, especially highway transport; and (8) 
the amazing developments in mechanization and automation of food 
processing and distribution operations. Many processing functions that 
most people only a few years ago thought would remain as hand opera 
tions have now been mechanized. The impacts of these developments on 
the size and location of processing plants, on capital requirements of 
marketing firms, on costs, on procurement and selling practices, on prices 
and pricing methods, and even on farm production have been tremendous 
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and, in some cases, drastic. The poultry industry is a brilliant example. 

More emphasis might also have been placed on the growing power of 
the modern supermarket. The present struggle between retailers and 
other types of marketing firms is not, however, primarily a matter of costs 
and competition. In fact, the power conflict involving the use of national 
brands, federal grades, and retailer brands and other weapons becomes 
more understandable in the context of the theory of countervailing power 
than in terms of the competitive model. 

Of special value are the indications DeLoach gives, directly and by 
implication, of needed marketing research. Economists generally are 
tragically ignorant of the nature of most of our markets for agricultural 
roducts. Too often we are unable to aid private firms and public agencies 
effectively in making decisions affecting the organization and performance 
of farm products markets. Furthermore, with a few exceptions, we are not 
directing many research resources into this important problem area. 

Why economists have so long neglected the study of market organiza- 
tion and the performance of marketing systems is somewhat of a mystery. 
But some of the following thoughts on this question seem reasonably 
plausible and may suggest the nature of needed corrective action. 

(1) Few of the essential data for these studies are readily available. 
Time-consuming interviews with owners and managers of marketing firms 
and service agencies are necessary. Economists, too, have the problem 
of allocating scarce resources among competing goals. But I am inclined 
to the view that some redirection of our research efforts might produce 
substantial benefits to the profession and its clientele. 

(2) Most of the essential data on organization, practices, pricing meth- 
ods, and market performance are essentially subjective in nature. They 
are not suitable for statistical analyses. For those economists with a strong 
fascination for analyses of variance, multiple regressions, and systems of 
simultaneous equations, an analysis based primarily on subjective in- 
formation can have little merit. This is unfortunate. Economics, in the 
final analysis, is a study of human behavior and most of the important 
things we humans do simply cannot be measured by a system of numbers. 

(3) Many economists have a strong bias against descriptive research. 
They seem to equate descriptive with unprofessional. No doubt, some 
published descriptions of markets deserve such condemnation. But 
description need not be superficial. Good description can penetrate below 
surface manifestations of market organization and practices and can 
provide clear and meaningful explanations of why a market and the firms 
that compose it function as they do. Furthermore, this is the only kind 
of research we can use on some of the most pressing problems in this 
general area. 

(4) Our economic theory—the traditional competitive model—generally 
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ignores market organization under the oversimplification of direct pro. 
ducer-to-consumer selling. The firm, as it is presented in most theo 
texts, is a totally unreal, bloodless thing engaged in the simultaneoys 
purchase of inputs and sale of outputs at constant rates. Although othe, 
errors of assumption and simplification are partially corrected by college 
courses in marketing, the fact remains that the applied researcher in this 
important area of market organization and performance would be aided 
materially by the development of some operationally meaningful theoreti. 
cal structures. 

Every modern science began with simple but nonsuperficial, empirical 
observations by intelligent and curious men. At present, study of market 
organization and performance seems to be in the first stage. Our need 
now is for many more nonsuperficial and nontrivial observations of 
markets by economists who are intensely curious about why markets are 
organized as they are, how and why decisions on prices and other matters 
are made, and why markets and marketing firms function as they do. We 
then may be able to give some meaningful answers to some complex 
problems, including those noted by DeLoach, urgently in need of ow 
study and solution. 
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DEVELOPING BUYING POLICIES IN DECENTRALIZED 
ASSEMBLY MARKETS 


Rosert L. CLopius 
University of Wisconsin 


GRICULTURAL marketing has been in pretty bad shape. Many of 
the early studies of markets and prices were directed at important 
problems and engaged issues which were significant for the welfare of 
farmers. Unfortunately the status of economic science was not sufficiently 
developed, nor were researchers sufficiently sophisticated in their science, 
and most of the research was descriptive. As specialization and exchange 
developed in the field of agricultural marketing, the prices work was 
captured by those persons who had become enraptured with regression 
analysis. 

This parting of the ways was extremely unfortunate. The marketing 
specialist continued even more to concern himself with descriptive studies 
based on a commodity approach, the functional approach, the institu- 
tional approach, and so on. By sticking to these time-worn but “safe” 
approaches he was cutting himself off from the powerful ideas being de- 
veloped in economic theory in which price determination and market 
behavior were determined within the structure of imperfectly competitive 
markets by the interaction of firms. Because these new theories were con- 
cerned with price making forces as well as market behavior, and because 
price research had been usurped by the prices specialist, perhaps the 
marketing specialist’s ignorance and failure to use these tools is under- 
standable. 

However, the price specialist was not using them either. He had been 
carried away by the statistical techniques of the trade. His interest 


_ became one of mastering the statistical tools and then seeking the data, 


often highly aggregated, that would impart elegance to his results while 
minimizing the limitations imposed by the use of the formal mathematical- 
statistical models. This has led to high levels of employment, if not 


_ income, for price analysts, but it has led away from an understanding 
of price making forces at the farmers’ level. As Breimyer has explicitly 
_ Pointed out, with reference to the writings of others, the farmer receives 


his price at the first point of transfer of ownership of the product, not at 
any intermediate or final stage of distribution.* 

It is with this kind of background that there seems to be a new interest 
in or awareness of the price making forces at the level of competition that 
concerns the individual farmer. To study the buying policies of firms who 


‘Harold F, Breimyer, “On Price Determination and Aggregate Price Theory,” 
Journal of Farm Economics, August, 1957, pp. 676-694. 
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1542 Rosert L. 
are engaged in procurement of supplies directly from farmers is a 
important way to learn more about the nonprice elements which are also 
part of the marketing transaction. 

This paper will be concerned with research on the buying Policies of 
such firms. It will examine the theoretical models which appear relevant 
some of the types of investigations that have been conducted, and some of 
the problems and issues involved. It will not be concerned primarily with 
a statement of what buying policies are or have been in various markets 


Theoretical Considerations _ 


It may be assumed from the outset that the firms involved are buying in 
imperfectly competitive markets, for only imperfectly competitive firms 
can establish policies regarding their market behavior. These firms as 
buyers are grouped together according to their degree of interdependence 
—the extent to which the realized price or quantity purchased by one firm 
affects the quantity or price of another. Buyers also have similar structural 
attributes in regard to technology, markets, organization, or the like, 
Sellers in such a market are those farmers who view these firms as gen- 
uine alternative buyers. The products of the sellers are viewed by the 
buying firms as being close substitutes. Thus the basic conceptual design 
for defining the market is that elaborated by Papandreou and Wheeler 
and by Cochrane.” 

There are several theoretical models which might be used in approach- 
ing research on buying policies. It is likely that several might be com- 
bined, or that a start with one might lead to another as the research 
developed. Perhaps the most obvious model is that of the theory of the 
firm with the necessary modifications on the market side to take care of 
the imperfections. This approach has the virtue of making inquiry into 
the productivity of factors and the costs of production. 

It can be used to suggest two theoretical limits to the range of buying 
prices, as viewed by the buyer. One of these is the zero-profit-to-the-buyer 
limit where factor price is equal to average revenue product. The other 
is the buying price which would maximize profit to the firm. On the sell 
ing side, the cost side of the theory of the firm suggests that average 
product costs act as a limit on the price that the seller could be willing 
to accept and still break even. Thus theory which suggests insights into 
the range of buying prices can be very useful. 

The theory of the firm is useful also because in imperfect markets it 
focuses attention directly on the active decision made by management 


* Andreas G. Papandreou, and John T. Wheeler, Competition and Its Regulation, 
Englewood Cliffs: Prentice-Hall, Inc., 1954; and Willard W. Cochrane, “The Market 
as a Unit of Inquiry in Agricultural Economics Research,” Journal of Farm Eco- 
nomics, February, 1957, pp. 21-39. 


about 
made 
count 
the 
the 1 
the fe 
An 
ture 
form: 
certai 
butes 
cours 
whos 
mark 
dustr 
argue 
firms 
recog 
creas 
the a 
Th 
plied 
whic 
fear | 
buyit 
wage 
tion | 
like. 
As 
may 
inter: 
cantl 
ence 
to th 
units 
wher 


A 
3 
conti 
4 
nomi 
tions 
Their 


DEVELOPING BuyiINc POLICIES 1543 
about what prices to pay, what services to offer, what attempts should be 
made to manipulate other market factors to enhance the firm’s profit ac- 
count and how to meet the competition of rivals. Thus the model forces 
the researcher to a consideration of the managerial decisions that create 
the market policies of the firm.’ Probing these decisions leads to some of 
the features of structure which are important to the firm’s behavior. 

Another approach closely related to the first is often called market struc- 
ture analysis. It directs attention to the explicit price and nonprice per- 
formance in a market and seeks to explain the variation found in terms of 
certain structural attributes of the market. What these “structural attri- 
butes” are is suggested by the model but others must be found in the 
course of the research itself. They make up the fundamental variables 
whose magnitudes are taken into account by management in deciding on 
market policy. Among the obvious ones are the number of firms in an in- 
dustry, the type of product produced, and conditions of entry. It has been 
argued that “conditions of entry” might be eliminated because number of 
firms includes results of entry.* Analytical reflection suggests that explicit 
recognition of conditions of entry is necessary to reflect the potential in- 
crease of firms as a factor influencing market performance and not just 
the actual number of firms at a given time, 

This last point serves to introduce the concept of the limit price as ap- 
plied to the buying policies of firms. It is that price for factors below 
which the monopsonist or oligopsonist will not exert his market power for 
fear of inducing entry of new firms.* Other factors serving to set a limit on 
buying price would be fear of anti-trust prosecution, fear of invoking 
wage demands and strikes by organized labor, fear of invoking the crea- 
tion of countervailing power through the organization of sellers, and the 
like. 

As one pursues all the implications of the market structure approach, he 
may be brought to a consideration of the nature of the cost relationships 
internal to the firm. If the short-run average cost curve declines signifi- 
cantly with volume handled, the buying policy of the firm may be influ- 
enced accordingly. The incremental value of an additional unit of input 
to the firm may be high because of its effect in lowering unit cost on all 
units of product. In this case pursuit of structure has led to the point 
where a theory of the firm approach might logically begin. 

A third approach could be that through models of vertical integration. 


*This “managerial economics” approach has some status in its own name, but I 

continue to categorize it as a “jazzed up” elaboration of the theory of the firm. 
‘ Willard W. Cochrane, op. cit. fn. 17, p. 32. 

Joe S. Bain, “A Note on Pricing in Monopoly and Oligopoly,” American Eco- 
nomic Review, March, 1949. For further discussion entry see Joe S. Bain, “Condi- 
tions of Entry and the Emergence of Monopoly” in Competition and Monopoly and 
Their Regulation, Edward H. Chamberlin (editor), London: Macmillan and Co., 1954. 
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Vertical integration is here defined as the extension of ownership or cqy, 
trol over successive steps of production and marketing by a single or joint 
unit of management. The relevance of the concept for considering buying 
policies in decentralized assembly markets is readily apparent. 

Vertical integration theory suggests to the researcher that he investigate 
both the form of integration and the reasons behind it. The more subtle 
forms of integration are those involving nonownership. These include such 
things as contractual agreements, the granting of services or concessions 
which create an obligation, tie-in advertising, and the like. 


Investigation of the reasons for integration reveals factors on both the } 


market and the cost side of the firms involved, and acting together they 
affect the firm’s profit account. On the buying side, the following factors 
may be identified—uncertainty regarding availability of supplies, widely 
fluctuating prices, reduction of competitive pressure from rivals, control 
over factor quality, and circumstances where “make is cheaper than buy’ 
While these market oriented reasons may have important repercussions on 


costs, it is also useful to specify factors which have their origin in the pro. } 


duction function and the cost functions. Among these are technological 
economies from integration resulting in more efficient production and the 
elimination of selling costs. 

As this approach is pursued, the researcher must come to many of the 
same areas which other approaches emphasize. Only by knowing the 
structure of the markets involved can all the implications of vertical inte. 
gration be analyzed. These refer to the stability, market power, and in- 


come redistribution effects which may or may not be associated with a | 


particular integration. The incidence of these effects is determined by the 


structure of the buying and selling markets originally and after the change. | 


Inquiring into the reasons for vertical integration is also another way of 
analyzing managerial decisions and brings this approach into the investi- 
gation. 

Vertical integration theory suggests other leads for research. These in- 
clude considerations of the firm’s network of communication and know! 
edge which might be improved, considerations of safety or security of 
assets, political activity to secure particular legislation, and access to capi- 
tal. 

These remarks serve to suggest that there are many useful theoretical 
approaches to the analysis of the buying policies of firms in decentralized 
assembly markets. Which approach is chosen will vary with the way in 
which the researcher conceives the problem to be analyzed and in patt 
with the researcher's own predilection. Two or more approaches may be 
combined frequently with good purpose. It seems likely that regardless of 
the model or models the researcher can use them to direct him to the stra 


KEES 


| 


tegic f 
and re 


of the 


It i 
these 
but a 
polici 
jzed 1 

Th 
incluc 
of the 
contr 
fashit 

Or 
impe 
“Prot 

sing 
of ni 
on th 
wert 
final 
high 
peti 
poo! 
H 
anc 
sive 
cies 
the 
pro 
me 
( 
inf 
inf 
cor 


Str 
me 
of 
w 


T COp. 
T joint 
Uuying 
tigate 
subtle 


2 such 
Ssions 


th the 


‘they 


Actors 
videly 


buy.” 


NS on | 


pro- 
gical 


d the 


DeEvELoPING Buyinc Po.iciEs 1545 


tegic factors in the problem. Without the model he is apt to waste time 
and resources and more importantly miss some of the significant features 


of the problem. 
Recent Research Using These Approaches 


It is not possible to comment on all of the research making use of 
these approaches. The examples are chosen not as the best nor the worst 
but as illustrative of the use of the nonpure theoretical model approach to 

olicies of firms buying agricultural products from farmers in decentral- 
ized markets. 

There are other types of marketing research in this area. They are not 
included here and should be strongly criticized because no analytical use 
of theoretical models is employed. Much of the research on grower-canner 
contracts would bear this criticism. Most of it still seems to be in the old- 
fashioned, descriptive tradition of marketing research. 

One example of the use of a theory of the firm approach, modified for 
imperfect competition and managerial decision orientation, is a study of 
“Procurement Policies and Practices of a Selected Group of Dairy Proces- 
sing Firms.”* To provide a basis for inquiry into the managerial decisions 
of nine firms of the group, a market structure approach was used initially 
on the 49 firms making up this market. The structural elements considered 
were number of firms, type of product, type of ownership, size of firms, 
financial status, and seasonal utilization of plant capacity. In general 
higher prices paid farmers for milk were associated with more firms com- 
peting, cheese as the product, independent proprietorship, small size, very 
poor financial rating, and a good seasonal utilization. 

However, these structural attributes cannot explain the total perform- 
ance of this market which was characterized on the whole by nonaggres- 
sive “average” pricing policies and by use of implicit and nonprice poli- 
cies. What these policies and related practices were and the reasons behind 
them were revealed by inquiring into management’s decisions about 
procurement. Although the specific content related to the milk procure- 
ment market, any student of oligopoly and monopolistic competition 
would recognize and understand what was going on. 

One feature deserves special comment. It has to do with the level of 
information on both sides of the market. Management possesses market 
information, and in some degree tries to keep farmers uninformed and 
confused. They are successful. Farmers don’t have accurate market infor- 


*R. L. Clodius, D. F. Fienup and R. L. Kristjanson, Part I, Some Aspects of Market 
Structure, Competitive Behavior and Market Results, Wisconsin Agricultural Experi- 
ment Station Research Bulletin 193, January, 1956, and Part II, Managerial Aspects 
of Price and Nonprice Competitive Behavior Among Nine Dairy Processing Firms, 
Wisconsin Agricultural Experiment Station Research Bulletin 199, February, 1957. 
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mation.’ This factor seems so important in explaining market performang 
that perhaps it should have the status of a structural element. 

At this point old-timers may exercise the privileges of their age and th 
federal Constitution and sneer because research and effort has been Boing 
into improving market information for years. They feel virtue lies with 
them because they were removing “imperfections” to achieve perfection 
both in theory and in practice, and after all, no one can improve on the 
“perfect” market. Such an article of faith is touching but unscientific, 4 
scientific statement would involve the hypothesis that the level of inform. 
tion is related to the performance of the market. Having determined both 
the level of information and the results in different segments of a market, 
and by experimentally altering the level of information, researchers ma 
be able to determine the consequences of the action and the relationship 


between information and performance. After this is done, the policy of al. 


tering market information may be considered in a much more meaningful 
manner. It is conceivable that providing farmers with more market infor. 
mation is undesirable in that it may shift rivalry from a nonprice to a price 
basis and produce either complete collusive pricing or chaotic market 
conditions not conducive to the best interests of buyers and sellers. 
Another example is the study, “The Nature of Competition Among Ap- 
ple Processors in the Appalachian Area.”* It begins as a market structure 
analysis and considers the effect of the power relationship which is made 


up of number of firms and type of product, the ease of entry of new firms, | 


and the presence of a cooperative. Each of these was found to be related 
to market performance. 

As he proceeded, the author found it desirable to inquire into the frame- 
work of managerial decisions. He considered such things as the time inter- 
val used in decision making, the nature of costs as related to market deci- 
sions, opportunity for implicit price manipulation, and the ability of 
non-cooperative firms to establish pricing practices that were similar to 
cooperative firms. 

Certain conditions suggested a lack of genuine competition. There were 
few firms buying in the market, and two bought about one-half of the 
total volume. Price leadership was exercised by the Big Two and other 
buyers tended to follow. Other factors suggested active rivalry and effec- 
tive competition. They included a cooperative which returned all receipts 
over cost on a patronage basis, opportunity to use implicit price deals to 
shade the price announced by the price leader, no cost advantages associa- 


7 Claron Burnett, “Farmer Evaluation of Procurement Policies and Practices of a 
Selected Group of Dairy Processing Firms,” unpublished manuscript proposed as 4 
Ph.D. thesis, Oklahoma State University, 1958. 

*Homer C. Evans, West Virginia Agricultural Experiment Station Bulletin 405, 
June, 1957. 
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ted with large scale, and relative ease of entry of new firms. In summary, 
the author concluded that competitive pressure was strong enough to dis- 
sipate any excess profits. 

In my opinion, the outstanding element of structure in this market was 
the cooperative. On the all important matter of policy, it illustrates what 
a cooperative can do in the way of maintaining the workability of competi- 
tion in decentralized assembly markets. 

The third example is “The California Canning Tomato Industry—A 
Study in Grower-Processor Integration.”® It is a combined vertical integra- 
tion and market structure approach. Vertical integration is getting the 
play these days because it caught the public and private fancy, whereas 
monopsonistic competition, oligopsony and monopsony are doomed be- 
cause of the decreasing numbers of people with an interest in the classical 
studies, particularly Greek. Persons like myself, who started out with this 
classical approach and now learn to their surprise and delight that they 
have been speaking vertical integration for 10 or more years without know- 
ing it, are participating emotionally with Moliere who said, “For more 
than 40 years I have been speaking prose without knowing it.” 

In their study the authors examined grower-processor integration in 
terms of the technical and market reasons underlying it, the nature and ex- 
tent of the integration, and its legal basis. The nature of raw market sup- 
ply was found to be critical to both grower and processor income positions. 
Quantity, location, variety and quality, and timing of deliveries were 
variables in which control was desirable through vertical integration. The 
primary method for achieving this was forward buying although some 
small amount of integration involved ownership. Forward buying acquires 
legal status in the form of the marketing contract. 

As structural elements, the authors considered size and location of 
plants, multiple product processing, concentration in procurement pat- 
terns, and the number and organization of buyers. On the supply side, 
they considered number of growers and size of enterprise, location, sea- 
sonality of production, and organization of sellers. 

Market performance was characterized by “barometric” pricing where 
other firms followed the price announced by the “barometer” firm. This 
dimension of competition was found to be modified by implicit and non- 
price factors such as waiver of picking box rent, hauling allowances, pay- 
ment tolerances, extension of credit, “tie-in” arrangements with other 
crops, technical assistance, and others. 

After analyzing the consequences of the integrated relationship found 
in terms of the structure of this market, the authors concluded that verti- 


* Norman R. Collins, Willard F. Mueller, and Eleanor Birch. Forthcoming Cali- 
fornia Experimental Station Bulletin. 
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cal integration per se had not brought about an income transfer betwee, 
growers and producers, nor had it contributed to production stabjjj 
Genuine rivalry among firms and other factors resulted in prices close t 
competitive levels, while supplies varied more than 25 per cent from one 
year to the next on the average from 1945 to 1956. Finally, the forces ¢ 
disintegration may be as important as those tending to promote verticy| 
integration in decentralized agricultural markets. 


Some Problems and Issues 


A continuing problem in the field of industrial organization and imper. 
fect competition is the development of more adequate theory. Adequacy 
is defined in terms of research guides, statements of variables and relation. 
ships that can be tested, specification of the strategic factors, and appro- 
priateness for welfare and public policy recommendations. Present theo 


can be useful in guiding research as attested by the research which has | 
been done. But quantitative measurement and statistical testing is diff. : 


cult within the received models. 


Various attempts have been made to measure the degree of monopoly 


power. Some have empirical content, but others are so defined as to pre. 
clude even qualitative measurement. Most of these markets involve a 
sociology of competition in addition to the pure economic relationships. 
Since index numbers have been used successfully to combine socioeco- 
nomic variables, there may be an opportunity in the future to try to e. 


tablish an index of competition. If such an index could be created, it | 


would permit measurement of market performance, comparisons through 
time, and inter-market comparisons. 

Additional theoretical work is needed on power relationships in eco- 
nomics. Economic power is related to market structure, and it seems clear 
that in pure-pure markets there is no power for either, while a firm which 
is both monopsonist and monopolist facing pure sellers and buyers has 
about the maximum amount for itself. For all market structures in be 
tween, there is something less than clear-cut power relationships. In some 
cases, the power inherent on one side of the market may be countervailed 
by firms on the opposite side. In others the power may be dissipated 
among various rivals as well as across the market. 

Additional theory is needed also on the welfare and public policy a- 
pects of competition relating to buying policies. It would be rebundant 
here to repeat in detail that perfect competition theory presents an intel 
lectual snare and delusion for welfare and public policy. What is left are 
some ideas relating to workable competition, some ideas about counter 
vailing power, and not much else. 

Here, too, lies one of the important present day issues. What is to be 
taken as evidence of increasing or lessening competition? There are the 
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advocates of using structural determinants. As number of firms increases, 

roduct differentiation decreases, and entry eases, competition becomes 
more effective and more workable and vice versa. Advocates of the use of 
performance standards argue structure is not as important as market re- 
sults in such terms as the relationship between cost and price, relation of 
plant scale to the optimum, progressiveness of the firm in introducing effi- 
ciencies, in product innovation and development and the like.’ 

This issue is not one that can be settled by economists alone because 
attorneys in the anti-trust and trade regulation fields and ultimately the 
courts are struggling with it.’ There is some feeling that workable com- 

etition defined through performance standards means unworkable law. 

Also on the theory side, more work needs to be done on the role of the 
cooperative in market performance. Viewing the cooperative either as a 
vertical extension of the farm firm or as another firm in a market does not 
seem to be completely satisfactory in analyzing welfare and policy ques- 
tions of competition in buyers’ markets where cooperatives are found. 
Some research suggests that in certain markets the cooperatives are just 
going along for the ride, following “live-and-let-live” policies, and con- 
tributing nothing more than a non-cooperative firm in terms of making 
competition more effective.'? On the other hand, the cooperative seemed 
to be the strategic element in making competition effective in the apples 
for processing market even though the cooperative was not the price 
leader.* The “quasi-bargaining” cooperative in the tomato market was 
also found to contribute to the effectiveness of competition." 

This points up the necessity for additional research effort in the field. 
Literally scores of markets must be investigated if reliable generalizations 
are to be made about competition with farmers as sellers. Judgments must 
be made about the activities and effectiveness of cooperatives in these 
markets. Whether competition will serve farmers effectively in the future 
may depend in large part on cooperatives either as competitors or as 
countervailing elements. 

Research should also be extended by using the industrial organization 
orientation into markets lying between the decentralized and the retail. 


“Among structuralists might be included Corwin Edwards, Maintaining Com- 
petition, New York: McGraw-Hill Book Co., 1949; and Edward Mason, Economic 
Concentration and the Monopoly Problem, Cambridge: Harvard University Press, 
1957, An advocate of performance standards is Jesse Markham, “An Alternative Ap- 
proach to Workable Competition,” American Economic Review, June, 1950. 

"For just one illustration see John C. Stedman, “A New Look at Antitrust: The 
Report of the Attorney General’s Committee,” Journal of Public Law, Volume 4, 
ge 2, 1956. Mason op. cit. also has several good chapters in Part IV, Antitrust 
olicy. 

Ciodins, et al. op. cit. 
* Evans, op. cit, 
* Collins, et al. op. cit. 
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This area has been commended to agricultural economists before and 
bears repeating. 

As research results are accumulated, the basis is laid for the modifica 
tion of existing theory or the creation of new theory. Development anj 
progress in any field seems to be a cumulative process, and the inteneh, 
tion between theory and research makes them mutually supporting, Hey 
is the opportunity again to bring the marketing and prices fields together, 

One of the limiting factors for advancing theory and research jg th 
shortage of people with appropriate training. Judging from the stereotype 
of agricultural marketing and research as judged from textbooks and by. 
letins in the field, one gets the impression that very few academic instity. 


tions are equipping their marketing students to do effective work in ma. } 
ket structure. More intensive instruction in the functional, commodity, | 
perfectly competitive, or efficiency approaches is not going to further re. | 


search in market performance in the real world. 

Some of us are convinced that this field for agricultural economists j 
intellectually stimulating, productive of useful research, and wide open in 
opportunity. The structural attributes of this market are few individual 
producing differentiated products which are durable and highly substity. 
table, and, most significant of all, the only obstacle to entry is adequate 


training. As knowledge of great intellectual returns to be earned become | 


widespread, it can be hoped that more individuals will enter the field. 


DISCUSSION: DEVELOPING BUYING POLICIES IN 
DECENTRALIZED ASSEMBLY MARKETS 


KENNETH D. NADEN 
National Association of Food Chains 


Clodius has, is a most comprehensive way, surveyed the development 
and outlined the progress and the problems facing research in market 
structure and organization. I find little in this paper with which to make 
fundamental disagreement so will confine my remarks to differences it 
emphasis and approach which might be made. 

Although he stated that his paper was concerned with “research on the 
buying policies of firms”, he said, indirectly, that this means research 0 
market performance in the real world. I wish that he had placed the em- 
phasis clearly on market performance early in the paper since, in m) 
opinion, it is more valid and more realistic to look at market performant 
than to look at the number of firms, type of firms and complexity of a- 
rangement surrounding buying and selling. The relationship betwee 
elements of structure and market performance is not at all uniform « 
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All of us in the food industry and in ancillary groups (and this includes 
agricultural economists at the experiment stations) recognize that one of 
the burning issues of the past decade has been the rise in marketing costs 
for food. The recurring attention given this subject by congressional in- 
vestigating committees, by the press, and at farm organization meetings, 
testifies that it is a key economic and political question. Marketing costs or 
price spread are simplified into costs and margins for specific products. 
There is a great deal of information on the constituents of the price spread 
for specific commodities, but this information still does not answer the 
uestion for farmers and legislators—are marketing margins too large or 
too small? This must be answered in terms of dollars and cents as the price 
for a service (wholesaling, processing, retailing, storage, etc.) and no price 
is high or low except by comparison with some standard. What is the ap- 
ropriate standard against which to measure these prices? 

The best clue to whether marketing margins are too high or too small 
is answered by “What is the performance of the markets in which these 
commodities are handled?” Economists will find, I believe, a closer cor- 
relation between performance and the vitality and vigor of the competi- 
tion existing than between the performance and number of firms, type of 
products, buying policies, etc. 

I would suggest that although economic theory has been exceedingly 
helpful to researchers in this field by setting up models which they might 
use, it may also have been harmful by keeping our eye on the trappings of 
competition rather than on the effectiveness of a market to do the jobs 
which are put before it. 

All of us know, for instance, that there have been important changes in 
the size of firms and in the organization and structure of certain markets 
and that these changes have not been uniformly associated with an im- 
provement or a decline in the performance of the functions set before 
them. For instance, changes in size and organization of firms in the fresh 
produce trade has not improved the efficiency of many wholesale produce 
terminal markets in our principal cities. 

An example of a change in the organization and structure of the retail 
food industry has been occurring in the past decade, and has had a favor- 
able effect on marketing margins at retail. This is growth in the organiza- 
tion of the cooperative and voluntary groups of independent merchants. 
The following chart shows that in the past 10 years the growth in total 
sales of the small chains and of the cooperative and voluntary groups of 
independents has far exceeded the growth in total food sales or growth of 
larger chains. It also shows that the unaffiliated independents had prac- 
tically no increase in sales in the past decade. This change in organiza- 
tion of affiliated independents has been accompanied by many changes 
in mechanization, in size of store, and in efficiency of operation which 
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CHART 2 


matched the most progressive elements of the food chain segment. 

Another observation in this field may be pertinent; in the past decade 
there has been an increase in food sales in a smaller number of super- 
markets—a form of concentration. In 1957, for instance, 10 per cent of the 
total food stores in the country handled 67 per cent of the total food sales. 
Both number of stores and total sales were divided about evenly between 
chain and independent. It is common knowledge that this rise in the nun- 
ber and importance of supermarkets as food outlets has been accompanied 
by an improvement in the competitive structure at this level and in in- 
provement in efficiency of operation. 

A weakness in our theory of the firm is the complications that arise from 
multiple products and from vertical integration in firm operation. These 
have not been fully explored. Theory suggests that a firm knows precisely 
what its costs of operation are. In the retail food store, there is only an 
approximation being made to cost of handling and the principal require- 
ment is that the firm attempt to earn enough through its gross margin on 
the entire store offerings to cover all costs. 

Clodius made a special comment about the level of information on both 
sides of the market as affecting market performance. This factor is so im- 
portant in explaining market performance that it should be considered the 
most important element involved. 
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1 would have been better if Clodius had not been quite so dogmatic 
about the statement “Farmers don’t have accurate market information.” 
Some farmers in nearly every market do not. On the other hand, there 
is such a vast amount of market information readily available that farm- 
ers or any marketing agencies who wish to avail themselves of it and use 
it in their marketing process can do so with a minimum of trouble. 
Furthermore, instead of saying that management has information and 
tries to keep farmers uninformed and confused, it would be more ac- 
curate to say that any buyer or any seller attempts to keep the other (with 
whom he has business) uninformed and confused. The weight is not all 
on one side of the bargaining process, no matter whether farmers, proc- 
essors, retailers or labor unions are involved. 

The level and amount of information in the hands of many farmers’ bar- 
gaining and cooperative processing and selling organizations is as good 
as that of many marketing firms in the wholesaling, processing and retail- 
ing sectors. They have information and are using it wisely. Farmers 
who do not have this kind of information because they have not taken the 
initiative to organize and to seek and use such information should not 
blame other segments of the industry. 
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IMPACT OF TECHNOLOGY ON PRICES AND 
INCOMES IN AGRICULTURE 


Chairman: Nathan M. Koffsky, Agricultural Marketing Service, USDA 
PRODUCTIVITY TRENDS IN AGRICULTURE AND INDUSTRY 


Joun W. KENDRICK 
George Washington University 


RODUCTIVITY estimates based on the relationship of output to all 
i cconaees inputs, in real terms, are our best measures of changes in 
productive efficiency. Partial productivity measures are useful in showin 
savings of particular inputs achieved over time as a result of factor sub. 
stitutions as well as changing technological efficiency. But to indicate the 
net savings of inputs as a whole, and thus the increases in efficiency as 
such, output must be related to all corresponding inputs. 

This is the concept underlying the productivity estimates for the farm 
and nonfarm sectors of the private domestic economy presented in this 
paper for selected years of the period 1889-1957. More specifically, the 
estimates are index numbers of ratios of real gross product (i.e., output net 
of intermediate product inputs but gross of capital consumption) toa 
weighted aggregate of the corresponding inputs which consist of the basic 
factors of production, labor and capital, including land. Before proceeding 
to the productivity comparisons, we shall explain the constituent concepts 
and measures of output and input, and note their behavior as individual 
series. 


Output 


The national product, as an unduplicated total, can be obtained as the 
sum of purchases of final goods and services, by type, or as the value added 
by each industry of the economy to final product. Value added, or indus- 
trial product, can be estimated as the compensation plus nonfactor charges 
against product (primarily indirect business taxes) of the factors employed 
in an industry, or as the value of production less expenses for intermediate 
products purchased from other industries. The latter estimating approach 
is necessary to convert industry product into constant prices, by deflating 
the values of gross output and of intermediate purchases, before striking 
the difference. The advantage of using real industry product estimates fot 
output and productivity comparisons is that they are consistent and com- 
parable with each other and with the national estimates. 


*For further discussion of concept and an analysis of productivity movements in 
33 industry groups and the private economy as a whole, 1899-1953, see John W. 
Kendrick, Productivity Trends: Capital and Labor, Occasional Paper Number 53, 
National Bureau of Economic Research, 1956. 
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Estimates of the United States farm gross product in current and con- 
stant dollars were first published by the U.S: Department of Commerce in 
1951.2 The underlying figures came largely from the Department of Agri- 
culture, benchmarked on the quinquennial censuses, interpolated and ex- 
trapolated by data from the Department's sample surveys. 

The gross output portion of the measure comprises the deflated value 
of cash receipts from farm marketings and Commodity Credit Corporation 
loans, net changes in farm inventories, farm products consumed directly in 
farm households, and gross rental value of farm homes. Although some- 
what different in concept, the trend of this measure is virtually the same as 
the Department'’s index of farm output. It also shows much the same trend 
1910-1937 as the Strauss and Bean index of farm production, which was 
used to extrapolate our measure back of 1910.* 

The intermediate products consist of commercial seed, feed, fertilizers, 
motor fuel, irrigation, veterinary services, and other items charged to 
current expense. Some of the items represent market purchases by farm- 
ers from each other, deduction of which from the value of output elimi- 
nates duplication arising within the farm sector. Gross output is already 
net of intermediate products produced and used on farms without passing 
through organized markets. The bulk of intermediate products, however, 
is purchased from the nonfarm sector. Their deduction yields a net output 
figure.* 

So defined, net farm output is equivalent to the national product origi- 
nating in farming, as estimated by the Department of Commerce with one 
qualification. The Department deducts gross rents paid to nonfarm land- 
lords, as well as intermediate products, in order to arrive at the farm gross 
national product. By this definition, farm product is confined to the 
net output (gross only of capital consumption allowances) produced by 


*See John W. Kendrick and Carl E. Jones, “Gross National Farm Product in Cur- 
rent and Constant Dollars, 1910-50,” Survey of Current Business, September, 1951, 
pp. 13-19. The estimates were later revised and extended by Atkinson and Jones in 
the August, 1954, Survey. The author is indebted to Atkinson for the most recent 
orn estimates of the components required to extend to 1957 the series given 
in Table 1. 

* Frederick Strauss and Louis H. Bean, Gross Farm Income and Indices of Farm 
Production and Prices in the United States, 1869-1937. Technical Bulletin Number 
703 (U. S. Department of Agriculture, 1940). The rental component, however, was 
extrapolated by Alvin S. Tostlebe’s estimates of the real stock of farm buildings, 
Capital in Agriculture: Its Formation and Financing since 1870 (Princeton University 
Press for the National Bureau of Economic Research, 1957), Appendix H. See Tostlebe 
also for a comparison of a number of the leading output series with regard to con- 
cept and movement. 

*The ratio of intermediate products in constant dollars to real gross output was 
extrapolated back of 1910 by estimates of Marvin W. Towne and Wayne D. Rasmus- 
sen, “Farm Gross Product and Gross Investment during the 19th Century,” paper 
prepared for the Conference in Research in Income and Wealth, September 4-5, 1957 
(National Bureau of Economic Research, mimeographed). 
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factors located within the sector. In our measure, however, we include 
the portion of farm output that represents the return to capital used jp 
farming irrespective of the location of the owner. Our estimates of capital 
including land, also comprise total real capital employed in farming, A 
breakdown of capital by ownership would tend to be arbitrary and pos. 
sibly distort the productivity relationship. The net output trend practically 
parallels that of the real national product, since real gross rents paid to 
nonfarm landlords have increased proprotionately with real farm product 
between 1910 and 1953. 

As shown in Table 1, the ratio of intermediate products consumed to 
gross farm output in real terms has increased from about 18 per cent in 
1889 to 36 per cent in 1957. This reflects two main forces. First, some of 
the activities formerly performed on farms have been shifted to nonfam 
industries. For example, when animals were the chief source of non- 
human power, their feed was grown on farms; now that tractors and trucks 


TABLE 1. Gross aND Net Farm Output 
(millions of 1929 dollars) 


Gross farm Net farm 
a 
consumed> (percent) 

1869 3,950 440 3,510 88.9 
1879 6,180 730 ,450 88.2 
1889 7,820 1,000 6,820 87.2 
1899 9,920 1,360 8,560 86.3 
(1909) 10,770 1,620 9,150 

1910 11,080 1,660 9,420 85.0 
1919 11,930 2,250 9,680 81.1 
1929 13 ,670 2,940 10,730 78.5 
1937 13 ,990 3,060 10,930 78.1 
1948 18,880 6,100 12,780 67.7 
1953 20,100 7,040 13 ,060 65.0 
1957? 21,920 7,980 13 ,940 63.3 


® Equals “total value of farm output,” as given in tue August 1954 Survey of Current Busi- 
wong Table 1, line 1, p. 22, deflated and extrapolated to 1869 as described in the text and be- 
ow. 

> Ibid., line 7 minus line 9 to 1910; 1869-1909 based on extrapolation of the ratios of inter- 
mediate products to gross farm output by ratios based on the constant dollar estimates 1860- 
1900 by Towne and Rasmussen, op. cit., interpolated linearly and extrapolated to 1909 by the 
1890-1900 rate of change in the ratio. 

© This is equivalent to the Commerce Department’s “farm gross national product” (op. city 
line 10) inclusive of rents paid to nonfarm landlords (op. cit., line 8), but with deflation pro- 
cedures altered as described below. 

4 Estimated by applying 1910 ratio of net to gross to the 1909 estimate of real gross farm 
output. 
Note on weighting: For the four components of gross output, and intermediate products as4 
whole, Commerce deflators on a 1939 base converted to a 1929 base were used to 1940, linked 
to deflators on a 1947-49 base for the period 1940-1953, and to deflators on a 1954 base for 
the subsequent years. Thenthe components were reweighted by average prices in the terminal 
years of each subperiod acc rding to the Marshall-Edgeworth formula, and linked to the 19% 
values before aggregation of the output components, and subtraction of the intermediate 
product total. 


have 

prodt 
medi: 
incre 
with 
incre: 


com 
cha 
labo 
unit 
chan 
of v 
pris 
tal 

plic 
deg 


tive 
input 
As 
‘ 
| cent, 
over 
ures 
has ¢ 
duri 
clud 
past 
Fo 
put! 
mes 
be 
merc 
of fi 
mate 
au 
fro 
fro 
gros 


Propucriviry TRENDS 1557 


have largely supplanted work stock, farmers must purchase petroleum 
products from the nonfarm sector. Secondly, relative purchases of inter- 
mediate products have risen because efficiency and net income could be 
increased thereby. Chemical fertilizers and insecticides, commercial feeds 
with added nutrients, and the like, increase output enough to pay for their 
increasing use—which was undoubtedly accelerated by the favorable rela- 
tive price trend as well as improvements in quality of the intermediate 
inputs. 

As a result of the large relative increase in intermediate inputs, net farm 
output doubled between 1889 and 1957, compared with practically a tri- 
pling of gross output. At average annual rates, gross output rose by 1.5 per 
cent, compared with 1.1 per cent for net output. This difference carries 
over into the productivity ratios, of course, when the same input meas- 
ures are involved. The divergence between gross and net output changes 
has differed from one subperiod to another. It first became substantial 
during the World War I years; was at a maximum during the decade in- 
cluding the World War II, and has been above the long-term rate in the 
past decade. 

For reasons well known to members of the AFEA, even gross farm out- 
put has grown at a much smaller rate than real product in the private do- 
mestic nonfarm sector, which averaged almost 4 per cent a year advance 
between 1889 and 1957. The nonfarm estimates are based on the Com- 
merce Department’s estimates of gross private product, deflated by types 
of final expenditures, extended to the year before 1929 by the latest esti- 
mates by Simon Kuznets with the reconciliation items provided by the 
author. The nonfarm sector figures are a residual obtained by subtracting 
from gross private national product first the item of real net factor income 
from abroad to put the figures on a domestic basis, and then the real 
gross farm product. 


Inputs 


If inputs are to be related to outputs for the purpose of productivity 
comparisons, they must be measured without the effect of efficiency 
changes. To accomplish this, we estimate the number of hours in which 
labor and capital resource stocks of various types (as indicated by differing 
unit compensations) are employed or available for use and represent a 
charge to the producer. As is the case with the average unit cost concept 
of value theory, there is a duality with regard to factor cost in a free enter- 
prise economy. Labor is a direct charge only when employed, while capi- 
tal is a continuing cost to the property owner, either explicitly or im- 
plicitly depending on type of financing. From a social cost view, the 
degree of utilization of the labor force is also an aspect of the efficiency of 
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the economy, but the measures presented in this paper reflect a private 
enterprise viewpoint. 

By weighting the available service-time of the factors by their bag. 
period compensation, we obtain a measure of what the resources woul 
have produced in a current period had technological and other condition 


of efficiency remained the same as in the base period. By dividing this ; 
measure into the actual output in successive periods, we obtain measure | 
of the changes in the efficiency with which the factors are utilized in the | 


processes of production, i.e., of their productivity. 
Labor input is measured in terms of manhours worked in the various 
industries, weighted by base-period average hourly labor compensation 


All kinds of workers are included, proprietors and unpaid family worker | 


as well as employees, and nonproduction as well as production worker, 
For the private nonfarm domestic industries, the Commerce Department; 
estimates of employment were used, carried back of 1929 primarily by 
industry and population census data. The employment figures are multi 
plied by available estimates of average hours worked. The farm manhouy 
series are as estimated by the Agricultural Research Service (ARS) of the 
Department of Agriculture, 1910-1950. The latest benchmark for this series 


was 1950 and since there is some indication of upward bias thereafter, we } j 
and e 


spliced in 1950 to the Census Bureau's estimates of agricultural employ. 
ment and hours based on the current population surveys. Comparison of 
the Agriculture Department’s estimates of manhours and employment 
suggests relatively little decline in the average hours worked per year on 
farms—due in part, no doubt, to shifts in relative importance of the vari- 


ous types of farming. For years prior to 1910, we assume there was no | 
significant change in average hours and extrapolate the farm manhoun | 
series by the farm employment estimates of ARS derived from census } 


data. 


Over the period under review, farm manhours declined at an average 
rate of 0.8 per cent a year, compared with an increase of 1.6 per centa 
year in nonfarm manhours. The rate of decline in farm manhours appeats 
to have accelerated since the drop began around 1918. Farm employmett, 
until recent years, declined only slightly less than farm manhours-al- 
though we must recognize that our knowledge of average hours worked 
per year on farms is rough at best. Nonfarm employment, on the other 
hand, increased at an average annual rate of 0.6 per cent more than non 
farm manhours due to the substantial decline in the average work week 
in nonfarm industries. 

When manhours in each of about 40 nonfarm industries are weighted 
by base period average hourly compensation, the resulting “labor input 
rises about 0.2 per cent a year more than unweighted manhours due t 
the relative shift of workers from lower to higher-paying industries, The 
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difference between rates of change in weighted and unweighted man- 
hours in the private domestic economy as a whole is 0.4 per cent, the 
additional 0.2 per cent reflecting the effects of the farm to nonfarm em- 
ployment shift. Within the farm sector, however, data are not at hand 
to make possible an internal weighting of manhours; but here, too, there 
has probably been a relative shift towards the more remunerative types 
of farming. 

The final piece we need to complete the total factor productivity ratio 
is real capital services, or input. In effect, we measure available capital 
years by estimating average annual real capital stocks (net of deprecia- 
tion). This concept is parallel with the manhour concept, since capital 
hours could be obtained by multiplying annual stocks by the constant fac- 
tor of 8,760, assuming full potential availability throughout the year. But, 
of course this index would parallel the movement of the average real stock 
index. Even if we tried to measure actual hours that capital is utilized, 
there is no evidence that rates of utilization have exhibited a trend in 
either direction, and it is probably not unrealistic to assume that capital 
hours actually used productively have moved parallel with real capital 
stocks in the economy as a whole between years of high-level activity. 

Capital stocks include plant and equipment, land, and inventories. Plant 
and equipment are taken net of depreciation. Studies by Terborgh and 
others strongly suggest that the net income from capital goods declines 
gradually as the goods age, due to rising maintenance costs and creeping 
obsolescence over groups of items. Depreciated stock roughly reflects this 
phenomenon, and its movement is influenced by changing age-composi- 
tion. In effect, we measure each type of capital by age classes, since each 
age class earns a different relative compensation. In practice, we weight 
the index numbers of the real capital stocks in each industry by relative 
capital compensation (interest plus profit) in the base period—which is 
equivalent to weighting the capital stocks in constant dollars by base 
period rates of return. Capital and labor inputs in constant dollars could 
be added; but, in practice, we weight the index numbers of each by rela- 
tive compensations to obtain total factor input. 

The farm capital stock estimates are based largely on those of Alvin 
Tostlebe. He weights land acreage in various regions and types of use by 
base period unit values; inventory units by base period values; and de- 
flates the values of plant and equipment as reported in the censuses by 
price indexes. The nonfarm capital estimates are based largely on those 
by Raymond Goldsmith.’ Instead of deflating book values, Goldsmith 
cumulates real net capital formation to obtain his “perpetual inventory” 
of reproducible capital. 


*Raymond W. Goldsmith, A Study of Saving in the United States, Vol. III, Prince- 
ton: Princeton University Press, 1956. 
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In the farm economy, capital inputs have increased at an average an. 
nual rate of almost 1 per cent a year, compared with about 3 per cent jn 
the nonfarm economy. In relation to labor input, the rate of increase has 
been higher in the farm economy—1.7 per cent a year compared with 13 
per cent. If we assume that relative unit factor compensations indicate 
marginal rates of substitution between the factors, then our measure of 
total factor input divided by labor input yields a measure of rates of sub. 
stitution of capital for labor—in farming it has proceeded at twice the rate 
as in the nonfarm economy, 0.6 per cent a year on average over the period 
compared with 0.3 per cent. This means, of course, that the difference in 
movement of total factor input between the two sectors has been a bit 
less than the difference in movement of labor input alone. Total farm 
factor inputs showed a slight decline averaging 0.2 per cent a year over 
the period, compared with a 2.1 per cent average increase of nonfarm in. 
put. 

Productivity Movements 


Now we are in a position to look at productivity movements in the farm 
and nonfarm sectors, summarized in Table 2. Taking the 68-year period as 
a whole, total factor productivity in farming increased at an average an- 
nual rate of 1.3 per cent compared with 1.8 per cent in the private domes. 
tic nonfarm economy. If gross farm output is related to total factor input, 
the average annual rate of advance of 1.7 per cent is almost as high as the 
nonfarm rate—but to be conceptually precise, if gross output is used in 
the numerator, intermediate product inputs should be included with fac- 


TABLE 2. Output, Totau Factor Propuctivity AND PartiaL Propuctivity Ratios 
Farm AND NONFARM SECTORS OF THE Private Domestic EcoNoMY 
AVERAGE ANNUAL RatEs oF CHANGES, 1899-1957 AND SUBPERIODS 


(percentages) 


1889- 1889- 1899- 1909- 1919- 1929- 1937- 1948- 
1957 1899 1909 1919 1929 1937 1948 1957 


Real gross product 


Farm 1.1 23 0.7 0.6 1.0 0.3 1.4 1.0 
Nonfarm 3.9 5.4 6.1 3.4 4.1 0.1 4.8 3.8 
Total factor productivity 
Farm 1.3 1.0 -—-0.2 —0.3 1.2 0.8 2.7 8.7 
Nonfarm 1.8 Be | 1.6 1.3 2.0 17 2.1 2.0 
Output per unit of labor 
input 
Farm 1.8 1.3 0 0 1.2 0.8 3.8 6.7 
Nonfarm 2.1 2.4 1.8 1.8 2.4 1.9 1.9 2.6 
Output per unit of capital 
input 
Farm 0.2 0.5 —0.7 —0.7 0.8 0.4 —0.2 
Nonfarm 0.8 —0.2 0.8 0.2 i 1.0 2.9 —0.3 
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tor inputs in the denominator. The U. S. Department of Agriculture has 
attempted this type of “composite productivity” measure, and is currently 
in process of revising and extending it. It should show a somewhat smaller 
increase than the total factor productivity measure, since in effect the 
same inputs are added to both numerator and denominator of our ratios. 

Looking at segments of the long period, it can be seen that the average 
rate of productivity advance in the nonfarm sector accelerated from about 
1.5 per cent a year between 1889 and 1919 to approximately 2.0 per cent 
annually from 1919 to 1957. There does not appear to have been further 
acceleration since 1919; in fact, between the last two cycle peaks, 1953 
and 1957, the rate of advance was well under 2 per cent a year. 

The development of total factor productivity in the farm sector falls 
into four phases. Between 1869 and 1899 (the first two decades of which 
are not shown in Table 2), productivity advanced at an average rate of 
one per cent a year. Between 1899 and 1919 there appears to have been a 
slight decline in farm productivity. This was associated with a more rapid 
expansion of real capital stocks than of output, but also with little or no 
increase in output per manhour. Between 1919 and 1937, farm produc- 
tivity again advanced at an average annual rate of about 1 per cent— 
with both partial productivity ratios advancing at about this same rate. 
Then in the final phase, there has been a marked and dramatic accelera- 
tion in the rate of productivity advance to 2.7 per cent a year on average 
between 1937 and 1948, and 8.7 per cent a year from 1948 to 1957. At the 
moment there does not appear to be further acceleration; in fact, the rates 
of advance have slowed down progressively since 1953 to a 2.0 per cent 
gain between 1956 and 1957. 

The figures indicate that there has been considerably more variability 
in subperiod rates of productivity change in farming than in the nonfarm 
sector. The average deviation of subperiod rates from the long-period rate 
has exceeded 1 percentage point in farming, compared with about one- 
fourth percentage point in the nonfarm economy. In interpreting this, it 
must be realized that the nonfarm sector is much larger and more hetero- 
geneous than the farm sector. A breakdown of the nonfarm sector into 
major industrial groupings reveals as much variability in productivity ad- 
vance in these segments, on average, as in farming. But the deviations of 
subperiod rates of advance from their mean in the nonfarm industry 
groups have tended to be offsetting, producing the relatively regular rate 
of advance in the nonfarm sector as a whole. 

Annual variations in rates of productivity change are much larger than 
subperiod variations in both sectors. In the nonfram sector, the mean 
annual deviation from the secular rate is about 3 percentage points, well 
above the secular rate itself. In the farm sector, the mean deviation is 
larger both absolutely and relatively. In one important respect, the rea- 
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sons for the large annual variations are quite different for the two sector, 
In the nonfarm industries as a whole, productivity advance is substap, 
tially greater than the secular rate in years of general business expansion 
while in years of contraction, productivity generally falls slightly, Th 
decline is due principally to the drop in capital productivity as measured. 
but even output per unit of labor input rises only half as much in contra. 
tions as in expansions. In the farm economy, to the contrary, total factor 
productivity has actually risen somewhat more in general business cop. 
tractions than in expansions—1% per cent compared with 1 per cent, on 
average. Despite the fact that farm output is influenced primarily by fac. 
tors other than the general business cycle, apparently the squeeze on net 
farm income that results from the sensitivity of farm prices to the business 


cycle tends to spur efficiency gains. This may also be true in nonfarm in. | 
dustries, but the adverse effect of falling rates of utilization of capacity | 


more than offsets the tightening up of operations induced by falling 
profit margins. 


The Partial Productivity Ratios 


We have seen that capital per unit of labor input increased significantly 
in the nonfarm sector, and even more so in farming. The substitution of 
capital for labor went on quite steadily, although in farming the capital. 


labor ratio was virtually constant between 1919 and 1937, and then rose | 
sharply in the next two decades. In the nonfarm sector, there was a mild | 


decline between 1937 and 1948 due to wartime restrictions on nonessential 
civilian investment, but this was followed by a sharp rise in the last 
decade. 

Despite the generally increasing trend of capital relative to labor input, 
savings were realized in capital usage per unit of output. In the nonfarm 
sector, output per unit of capital input rose by 0.8 per cent a year be- 
tween 1889 and 1957, and in all subperiods except the first and last. In 
farming, the increase in the output-capital ratio was much more modest- 
0.2 per cent a year. Declines were experienced during the period of rapid 
capital accumulation, 1899-1919, and during the last subperiod, 1948-1957. 
It is noteworthy that during the earlier period, productivity actually fell 
somewhat, whereas in the most recent subperiod the declining output- 
capital ratio was associated with the highest rate of farm productivity 
advance on record. Output per unit of capital input has been rising again 
since 1952, however. 

Since the output-capital ratio has been rising less than total produc- 
tivity, it is obvious that output per manhour has been rising more, as 4 
result of the substitution of capital for labor as well as the general it- 
creases in productive efficiency. In farming, output per manhour has risen 
at an average annual rate of 1.8 per cent between 1889 and 1957. In the 
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last two subperiods, the increases have been spectacular—3.8 and 5.7 per 
cent, due to the heavy substitution of capital for labor and the accelera- 
tion in total factor productivity increases. In the nonfarm sector, the secu- 
lar rate of increase in output per unit of labor input has been greater—2.3 
per cent a year on average. In the last subperiod, 1948-57, the average 
rate was 2.6 per cent a year, but this was due to heavier than average 
substitution of capital for labor, not to an acceleration of total produc- 
tivity advance. 


Some Implications of the Productivity Changes 


I will leave it to the agricultural economists and others more familiar 
than I with farm technology to explain why there has been such a marked 
acceleration in farm productive efficiency since 1937, in relation both to 
past trends and to productivity change in the nonfarm sector, and what 
future prospects may be. I will suggest several areas of economic impact 
of the productivity trends. 

Accepting for the moment the trends of real farm sales and output as 
given, it is apparent that the acceleration of farm productivity advance 
since 1987, coupled with the increased rate of substitution of capital for 
labor, has been an important factor in the accelerated rate of decline in 
farm employment and manhours worked in both absolute terms and rela- 
tive to nonfarm employment and hours. There is, of course, some inter- 
action; insofar as increased opportunity for employment elsewhere during 
this period is part of the explanation of an increasing exodus from farms, 
this may have been a factor in accelerating productivity advance. This 
seems plausible if the exodus were primarily from farms of less than aver- 
age efficiency, or reduced disguised unemployment, and if a tightening 
labor market has been an element promoting acceleration in the growth 
of capital per farm worker and spurring efforts to improve productive eff- 
ciency generally. But insofar as the acceleration is autonomous, resulting 
from a flow of investions and innovations that have improved efficiency at 
a higher rate than earlier, then the accelerated productivity advance has 
aggravated the farm problem as it relates to the need for shifting labor 
resources, As far as capital is concerned, however, over the past two dec- 
ades as in the longer-run, the farm economy has expanded its demand for 
new capital more in relation to its output than has the nonfarm sector. 

The other point of economic impact that I should like to mention is 
price. Relative change in total factor productivity is an important element 
in explaining relative price changes, but we must remember that relative 
changes in unit factor compensation and in materials (i.e., intermediate 
products) costs per unit of output are also involved. I have made a com- 
plete partitioning of farm price changes into these constituent elements 
for my National Bureau study, but due to limitations of space as well as 
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the limits of my topic, let me merely indicate briefly a few main feature 
of this analysis. Between 1899 and 1937, farm prices rose significantly rel. 
ative to prices of final non‘urm goods and services as a whole—particularly 
up to the early 1920's (ignoring the temporary World War I and immedi. 
ate postwar situation). In part this was due to the smaller relative ip. 
crease in productivity; but it was also due to the significant relative ip. 
crease in unit material requirements and costs which we have alread 

noted, The combined effect of these two factors was only partially offset 
by a smaller increase in rates of factor compensation in farming than in 
the nonfarm economy (although these were temporarily higher during 
the World War I era). 

Between 1937 and 1957, the net proportionate changes in farm and 
nonfarm prices have been quite similar. The significantly larger increase 
of total productivity in farming than in nonfarm industry has been approx. 
imately offset by a relative increase in rates of farm factor compensation 
(despite the relative decline since 1951), and by a continuing increase in 
relative unit materials costs per unit of output. But the fact that farm 
prices in relation to nonfarm prices have shown little change over the past 
20 years, in contrast to a relative rise in earlier periods, is due largely to 
the relative increase in farm productivity since 1937. 

In conclusion, we should remember that whatever the short-term prob- 
lems created by the effect of relative productivity changes on economic 
structure, over-all productivity advance continues to be our chief means 
of increasing real national product per capita. Growing real product per 
capita, in turn, is the basis of rising planes of living, increasing provision 
for future growth, and greater potential expansibility of national security 
outlays, if needed. The contribution of agriculture towards these goals in 
the past two decades has indeed been notable. 


DISCUSSION: PRODUCTIVITY TRENDS IN 
AGRICULTURE AND INDUSTRY 


L. JAY ATKINSON 
U.S. Department of Commerce 


All economists will welcome the addition of total factor productivity 
measurement to the more familiar and widely used partial productivity 
estimates. The present paper is a part of Kendrick’s broader study of pro- 
ductivity. The careful distinction between aggregate or total output and 
the value added concept of unduplicated national product originating on 
the farm provides us with alternative output concepts, each of which is 
suitable for particular purposes. 
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Similarly, the total factor productivity gives us a new method of meas- 
uring general efficiency in resource use which supplements the conven- 
tional labor productivity measures. It is an additional measure, not a 
substitute for labor productivity or output per manhour. When we wish 
to ascertain the general efficiency of resource use, the more inclusive 
measure is more appropriate. But output per manhour has a number of 
uses for which the total factor productivity is not appropriate, e.g. in 
projections, certain welfare considerations, and perhaps in wage negotia- 
tions. 

An example will make this clear. Consider a period in which a substan- 
tial decline occurs in the rate of return to capital in an industry, and a 
comparable increase takes place in wage rates accompanied by a large 
substitution of capital for labor. These changes would be offsetting in 
terms of total factor productivity, and hence, in general efficiency of re- 
source use. But the substantial increases in labor productivity and in wage 
rates have important welfare implications. 

A simple but important limitation of total factor productivity is that 
the results are in index number form. Accordingly comparisons are limited 
to rates of change, with no implications as to the relative efficiency of 
resource use, say in farming and in nonfarm industry. The Department of 
Commerce has just completed a revision of Gross National Product (GNP) 
estimates in terms of constant 1954 dollars.’ Using these data we have 
made summary calculations of total farm productivity using, first, 1910 
rates of return to capital and labor and, second, 1954 rates of compensa- 
tion. 

As would be expected these results are consistent with those of Ken- 
drick, On the basis of 1910 rates of return for labor and capital, the aver- 
age annual rate of increase in total factor productivity for the period from 
1910 to 1957 is around 1 per cent. Using 1954 rates, the increase is 1% 
per cent annually. If these may be considered the practical range for bases 
of computation, the results include the 1.8 per cent rate Kendrick re- 
ported, using varying base weights for the several time periods. For the 
various sub-periods the productivity increases are also generally consistent 
with those shown. This indicates that the results obtained from the cal- 
culation of total factor productivity are only moderately affected by the 
particular base period chosen. 

Let us now look at some assumptions required for the computation. The 
first is that the hourly wage rate for hired labor may be used for total 


*The totals were published in the July 1958 issue of the Survey of Current Busi- 
ness. The breakdown into nonfarm and farm product for the years 1909 to date are 
to be published in a new supplement to the Survey of Current Business, entitled 
“U. S. Income and Output.” 
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labor requirements, using the Agricultural Marketing Service series oy 
manhour requirements. This would seem to err on the side of under. 
estimating the appropriate compensation for farm operators, but no dat, 
are available for a satisfactory adjustment. 

A second and corollary assumption is that for the base period the 
return to capital including land, buildings, machinery and equipment, and 
inventories is the residual after labor input is subtracted from farm GNP. 
The rate of return to capital is then derived by taking this residual retum 
(of total farm GNP less labor input) as a percentage of the total value of 
capital. This rate of return is then applied to the value of capital in con- 
stant dollars for other years. The sum of the labor input and the capital 
input equals the total factor input which is then related to output to ob. 
tain therchange in total factor productivity. 

Since the required capital estimates and value-added output are avail- 
able for agriculture, the calculations are quite straight forward and direct. 

A word seems appropriate concerning the contribution of the principal 
types of capital input, which are derived directly from constant dollar 
capital estimates of the Department of Agriculture. The capital inputs are 
dominated by real estate. Thus, at the present, the real estate estimate 
is seven times as large as the machinery and equipment figure. Also, the 
absolute change in the real estate constant dollar estimate is greater than 
the change in machinery and equipment over long, intermediate, and even 
relatively short periods of time. This is surely in conflict with the general 
idea that the revolution “down on the farm” has been principally in ma- 
chinery rather than in the volume of farm real estate. 

A partial explanation is that the machinery and equipment estimates are 
net depreciated value (in constant dollars). Although this seems to be the 
appropriate concept for the specific purpose here, the depreciation ap- 
pears to be rather greater than the actual decline in productivity of farm 
machinery and equipment. Thus, the constant dollar estimates of ma- 
chinery and equipment show no appreciable rise since 1951 despite a con- 
siderable increase in the number of tractors and other principal pieces of 
farm machinery. The constant dollar estimates are only about double 
1940 or 1925, whereas the number of the principal machines is up several 
fold in this period, and the work capacity of most of the machines has 
increased substantially. 

Kendrick suggests that indirect evidence points to no appreciable short- 
ening in the farm work week, and he offers a possible interpretation of 
this maintenance of hours of work on the farm in contrast to the shorten- 
ing in hours of nonfarm work. The AMS has collected data on hours 
worked per day for the beginning of June, September, and December 
each year since 1940 and the Census Bureau has collected estimates of 
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hours worked per week for one week in each month since 1941. Each of 
these series shows appreciable declines in the working day or the work 
week both from prewar and since the end of the war. In both series a rise 
in hours during the war was reversed at the war’s end, and an irregular 
but marked downward trend has prevailed since that time. This seems 
intuitively more reasonable than the indirect evidence that the long farm 
work week has been maintained. 

Finally the secular rise in the ratio of intermediate products to aggre- 
gate farm output in constant dollars, which Kendrick noted, has not con- 
tinued in the past decade. Although the rise to 1947 had been substantial, 
since then the ratio of intermediate to aggregate product has shown mod- 
erate annual fluctuations but no persistent tendency to rise further or to 
decline. The ratio in 1957 is the same as in 1947. The current dollar ratio, 
however, of intermediate to aggregate product has advanced steadily 
since World War II. 
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CHANGING RELATIONSHIPS BETWEEN AGRICULTURE 
AND THE NATIONAL ECONOMY 


WILLIAM A. CROMARTY 
Michigan State University 


HANGING relationships between agriculture and the remainder of 
C the economy certainly go beyond technical bounds, and the effects 
of changing relationships are not confined solely to agricultural prices 
and incomes. In fact, some of the most important changes have occurred 
in the political and institutional fields, and have been effective in shaping 
the values and beliefs of the farm people as they view the nonfarm econ. 
omy. 

As a result of the generality of the assigned topic, this paper is not 
confined to technological changes but, rather, attempts to evaluate some 
of the changing relationships under these sections: (1) Production proc- 
esses; (2) Consumption processes; (3) Political activities; (4) Attitudes 
toward political and institutional factors, 

A complicating feature in developing a paper suitable for the imposed 
title is the selection of time periods in which comparisons of relationships 
may be made. An investigation of agricultural-nonagricultural relation- 
ships reveals that some are recurring in nature. Apparent changes be- 
tween the two sectors in many instances are a result of phases of the 
business cycle rather than any permanent structural change. In fact, for 
this reason, a paper concerned with the nonchanging relationships be- 
tween agriculture and the national economy may be just as apropos. Re- 
lationships in the United States only will be considered. 


Production Relationships 


Under the general heading of production relationships may be classified 
changes in farm produced inputs such as labor, or nonfarm produced in- 
puts; the techniques of producing; the methods of financing production; 
and the result of production, namely income. Perhaps the most obvious 
relationship between the two sectors which has changed has been the 
proportion of population on farms and in other industries. In 1910 about 
35 per cent of the nation’s population resided on farms. This has declined 
quite consistently until at the present time only about 12 per cent of the 
population resides on farms. This movement of population from farms 
has been of great magnitude notwithstanding policy recommendations for 
speeding up off-farm migration as a solution to the farm income problem. 
From 1910 to 1957 the migration from farms reduced the farm population 


*Farm Income Situation, Agricultural Marketing Service (AMS), USDA, p. 28, 
July, 1958. 
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38 per cent. It represented a 37 per cent decrease from 1940 to date and 
a 20 per cent decrease from as late as 1950 to date. Recent projections on 
the farm labor force indicate that it will continue to decline over the next 
decade. Bonnen? has estimated that the 1965 labor force in agriculture for 
the United States will decline by at least 1.7 million persons over the 1955 
figure of 6.7 million. 

The implications of such a migration are far reaching. When combined 
with the increase of capital flowing into agriculture, it provides for greatly 
increased physical productivity per worker. During the period 1940 to 
1956 capital per worker in agriculture, measured in constant dollars, in- 
creased by 64 per cent. By comparison, capital per nonfarm worker in- 
creased about 35 per cent in the 1940 to 1956 period, and it is estimated 


_ that in 1956 capital assets per worker in agriculture were 250 per cent of 
_ those in nonfarm industries.* Yet, in spite of the changing relationship 


between capital invested per worker in farm and nonfarm industries, the 
marginal value productivity per worker employed in agriculture has fallen 
below that of his counterpart in industry. One of the important reasons for 
this is the different demand structures facing the two economies. The low 
demand elasticities for farm products relative to nonfarm products have 
caused farm prices to fall relative to those for nonfarm goods. This leads 
to lower value productivities for farm labor. In addition the increased 
bargaining power of industrial workers has caused their relative wages to 
rise either in terms of absolute dollar levels or by the addition of other 
social benefits. Although money incomes are not equivalent to marginal 
value productivities, the same reasons hold true for the divergence be- 
tween farm and nonfarm incomes, Based upon 1910-14 = 100, the follow- 
ing table contrasts the rise in net farm incomes and annual wages for 
industrial workers for the period 1920 to date. 


TaBLE 1. AVERAGE ANNUAL INCOMES OF EMPLOYED Farm WoRKERS 
AND WoRKERS IN MANUFACTURING, 1920-57* 


Farm Manufacturing 
1910-14= 100 1910-14=100 
1920 195 Q47 
1930 135 218 
1940 143 236 
1945 448 416 
1950 502 557 
1957 530 773 


* Source: Farm Income Situation, AMS, USDA, Washington, D. C., July, 1958, p. 25. 


*James T. Bonnen, Policy for Commercial Agriculture, Joint Economic Commit- 
tee, 85th Congress, 1957, p. 150. This represents a net movement from farms and 
underestimates the total movement from farms because of higher rural birth rates. 

*E. O. Heady, “Adjusting To Economic Change,” Journal of Farm Economics, 
December, 1957, p. 1339. 
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Only during the years 1945-48 when farm prices rose rapidly were farm 
incomes above those of workers in manufacturing. 

While little hope can be held on the demand side for increasing the 
value productivity returns to farm labor, their position will be improve 
as the net migration out of agriculture continues and additional capital 
enters. During the past 15 years or so increased returns to agriculturd 
workers have been gained only by the rapid adoption of production ip. 
creasing techniques in an era when the domestic plus export demands fy; 
food and fibre were very high. Such a situation is not likely to prevail in 
the next 15 years, and if returns to agricultural labor are not to fall fx 
behind that of industry, some techniques other than increased productim 
per acre must be found. The only real hope is a combination of the out. 
flow of agricultural workers and the inflow of capital into agriculture 
which is labor-saving in nature. In industrial states, such as we have in 
Michigan, labor mobility is high and only small positive differentials in 
industrial wages are needed before farm workers drift into industry jobs 
The vacated land, whether consolidated or left idle, will not necessarily 
result in increased production, but the returns to the remaining agricul. 
tural workers may be increased. This is especially true if they are able t 
adopt labor-saving production techniques and may result in their retuns 
keeping pace with those of industrial workers. 


Accompanying the shifts in labor and capital between agricultural and | 


the national economy has been a trend in agriculture towards the pur 
chase of more nonfarm produced inputs as variable factors of production’ 
There is some difficulty in separating secular trend frora business cycle 
reactions, but for such commodities as fertilizer, lime, petroleum produets 
hybrid seed corn, and prepared feeds there has been a secular increase in 
purchases which has even overridden cyclical effects. The nature of the 
changing relationship is important in two respects. First, it points up the 
growing interdependence of the two economies. Certain industries of the 
nonfarm economy have a significant economic interest in the level of such 
purchases. Secondly, as more of these inputs become variable rather than 
fixed, it may cause the aggregate supply curve for agriculture to become 
more elastic. The elasticity of the supply curve has also been affected 
by the level of opportunities for off-farm employment. The labor input 
in agriculture has been reduced and more variable factors substituted fo 
it only as industrial growth occurred. Such a phenomenon was of much 
more importance in the pioneer days than in the last decade, but we may 
still expect that satisfying opportunities in nonfarm areas will continue t0 
transform the relatively durable and fixed asset of agricultural labor into 
something less durable. 


‘For a definition of variable inputs see G. L. Johnson and L. S. Hardin, “Eo 
nomics of Forage Evaluation,” Purdue Agricultural Experiment Station Bulletin 623, 
April, 1955. 
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One financial relationship between agriculture and the national econ- 
omy which has undergone some change and promises to undergo even 
more change is the trend toward vertical integration. The increase in pro- 
duction specialization in agriculture accompanied by the need for suf- 
ficient capital to undertake such production will continue to encourage 
such integration. Accompanying this process will be changes in the terms 
of exchange between agricultural producers and industrial marketing or 
supplying agencies. Commensurate with vertical integration is a trend 
towards more standardization of product forms to suit marketing agencies 
and consumers. This too approaches the more clearly defined concept of 
standardized production in industry. 


Consumption Processes 


There is no doubt that rural living in the present day United States is 
approaching that of the urban society. The growth of household facilities 
from 1940 to 1958 in farm homes has been extraordinary. Figure 1 pre- 
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* Rural-Farm Households with Specified Facilities. 
Source: Farm Outlook Charts, USDA, Washington, D.C., 1958, p. 57. 


Fic, 1, PROPORTION OF FARM-OPERATOR HOUSEHOLDS WITH SPECIFIED FACILITIES 
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sents a visual aid to evaluating such changes in the percentages of rp 
farm households having specified facilities. 

Farm families are also spending more for family living than in previo, 
years. Two surveys, conducted in 1941 and 1955, show that in terms ¢ 
1955 dollars the average expenditure per family was $2,760 in 1955 com. 
pared to $1,716 in 1941. Expenditures are also being divided different) 
by farm families. The proportions of the total that were spent for food 
and transportation were the same in 1955 as in 1941; those for housing 
medical care, and recreation and education were larger in 1955 than ip 
1941, while those for clothing and miscellaneous items were smalle, 
While farm families still lag behind urban families in the amount of 
money they spend for each of these categories the data show that the gap 
is narrowing. In 1955, total spending of the average farm-operator family 
for current consumption amounted to 48 per cent of the expenditure of 
the average urban family. In 1941 it was only 30 per cent.® The various 
proportions spent in each category of farm family living as a percentage 
of urban families are presented in Figure 2. 

Part of the apparent disparity is accounted for by the difference in price 
levels facing urban and rural purchasers. Although recent estimates are 
not available, there is some evidence that in earlier years the price differ. 
ences were also being narrowed.’ 


Political Powers 


The history of American politics is rich with the exploits of American [ 


farmers as a source of political power. Land settlement problems and the 


money system were long recognized as policies affecting farmers’ posi- | 


tions. Farm reaction to government legislation on these two scores has 
varied from antipathy and distrust in the early settlement years through 
violent protest in the 1870's and ’80’s leading up to a demand for pressing 
reforms. The voting strength of farmers as individuals probably reached 
a peak with the rise of the Populist party or the Farm Bloc. 

Early demands were for legislation aimed largely at inflation of cu- 
rency and control of the railroads. In the 1920's the slogan became “equal- 
ity for agriculture.” Since 1938 agricultural reform legislation has had as 
its central theme the supporting or increasing of farm prices. When the 
history of agricultural political power is compared to the legislative power 


* Farm Outolook Charts, USDA, Washington, D.C., 1958, p. 57. 

Ibid. 

"N. Koffsky, Studies In Income and Wealth, Vol. 11, National Bureau Economie 
Research, Princeton: Princeton University Press. In this article Koffsky and discussants 
Margaret Reid and Ernest Grove present data on the reasons why such price diffe 
ences exist. Koffsky concluded that the 27 per cent price disparity which existed in 
1941 had been reduced to about 18 per cent in 1945. 
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30% 
1955 
21% 
368 
Clothing and 
Transportatiore 33% 
L5% 
Medical Care L7% 
71% 
Recreation, 23% 
Education 50% 


* Farm-Operator Families ° Per Person 4 House upkeep, Operation, Furnish- 
ings, and Equipment. 
1955 Data adjusted for comparability with earlier surveys. 


Fic. 2. Farm® FaMity, SPENDING AS A PER CENT OF URBAN SPENDING” 


of labor groups, there is good evidence of a vastly changing relationship 
during the last half century. 

The labor movement had very little voice in national legislative actions 
until the New Deal program arose, Not until the Wagner act of 1935 did 
labor make a major break-through. Legal permission for laborers to organ- 
ize and collectively bargain through representatives of their own choosing 
was the Magna Charta of the labor movement. Labor power continued to 
grow throughout the war years and took a position of strength in the 
Democratic Party.® 

Unlike the early farm movements, the labor unions did not favor a 
third party? but supported those candidates who shared labor's views. 
The postwar strikes of labor unions were largely victorious; so employers 
shifted to the legislative field to curb labor’s power. The result of this 
was the Taft-Hartley law of 1947 which partially counterbalanced labor's 
power. Although John L. Lewis suggested that labor bypass it in its activi- 
ties, no real counter offensive was ever started. 


*For a more complete appraisal of labor unions current position see Bert Cochran, 
Monthly Review, Volume 10, July-August, 1958. 

*In 1943 when the CIO Political Action Committee was established, President 
Philip Murray stated “It is not the policy of the CIO to organize a third party,” re- 
ported in Joseph Gaer, The First Round, 1944. 
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Labor, much like agriculture, had learned to rely upon governmen 
boards and depend upon government mediators in the postwar period 
For the past decade labor has been on the defensive and has been prim. 
rily interested in gaining respectability. Given a minimum level of secy. 
ily they have adopted a conservatism which was increased by the adop- 
tion of AFL policies after the CIO-AFL merger. For all the membership 
of some 20 million members the unions have generally been indifferent 
to the important questions of our time. No firm public stand has been 
taken on the cold war or co-existence, nuclear bomb tests, colonial free. 
doms or the current depression. Currently the labor unions have become 
just another “special interest” group in the mind of the public. They no 
longer represent a focal point for reform legislation. 

The next decade will probably see a strong labor union movement 
which will overshadow any political strength agriculture may have. The 
various punitive actions taken by government currently will stir the unions 
to enlarge their political influence. This could very well come as a third 
party representing labor as happened in Great Britain. The labor unions 
have come to favor government legislation as a means for gaining their 
ends. “Its objectives are . . . to promote substantive objectives with 
respect to terms and conditions of employment through legislation rather 
than at the bargaining table.”*° This has a striking similarity to the meth- 
ods followed by the major farm groups. 


Attitudes Toward Institutional Factors 


The attitude of agriculture toward the growth of labor power has been 
one of the changing relationships to note. In colonial days farmers and 
labor were largely one corporate body and early farm movements were 
often begun as labor movements, e.g. the Populist Party was an outgrowth 
of the Union Labor Party which met in Ohio in 1872. In succeeding years 
several attempts were made to join agriculture with labor parties. The 
Farmer-Labor party of the Midwest and the current Farmers Union or- 
ganization were such examples. However, after the rapid growth of labor 
unions in the war and postwar periods, farmers’ attitudes towards them 
have changed. The early possibilities of organizing farm labor caused 
some apprehension on the farm. More important is the threat of the mo- 
nopoly power of unions to tie up transportation facilities which are of 
vital concern to agricultural producers. On the other hand, farmers have 
had a vital interest in improving the wages of especially the low earning 
industrial workers who had high demand elasticities for food because it 
meant an expanding market for food products. However, it is not high 


* As reported by John S. Bugas, Vice President, Industrial Relations of Ford Motor 
Company in a talk at East Lansing, Michigan, April 24. 
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wage rates which are of ultimate concern to farmers but high employment 
and adequate money incomes, This at times runs counter to the seniority 
systems adopted by labor unions. To cite an example of the changing 
attitudes of farmers toward labor unions, an excerpt is taken from the 

olicies of the Michigan Farm Bureau.” These policies called for “amend- 
ment of the Taft-Hartley law which will make possible effective damage 
and injunction proceedings against offending unions . . . participating in 
secondary boycotts,” “insistence that compulsory unionization, as exempli- 
fied in the union and closed shop, be prohibited (since these practices) 
nullify the very fundamentals of individual freedom,” and to “prohibit the 
use of union dues for political purposes.” 

In contrast, the attitudes of labor unions have been to encompass farm- 
ers as a part of the labor movement. Farm interests have often been held 
up as common to labor interests, and union organizers have attempted 
to enter the agricultural field to aid in controlling the marketing of farm 
products. 

Farm people, as well as urban workers, have generally favored a “refla- 
tion” or “inflation” of money. There is some indication that divergencies 
currently exist in this regard. Money inflation has consistently been one 
of the boons to farmers and urban homeowners who have had high fixed 
costs to meet and whose debts have been high relative to equity. How- 
ever, the peculiarity of the economic climate in the past decade and espe- 
cially the past four years or so has done much to soften farmer attitudes 
toward continuous inflation. While it is true that historically farmers have 
used inflated capital assets as a buying base, the last few years have seen 
a situation where inflation has done little to enhance farm product prices 
but has resulted in increased farm input prices. The well known cost-price 
squeeze as a result of such creeping inflation has probably tempered farm- 
er enthusiasm for continuing inflation. To quote the Michigan Farm Bu- 
reau, “Inflation has again become one of the most serious dangers facing 
our nation.”"* This is a far cry from the demands of the Greenback or 
Populist parties or the cries of the major national farm organizations in the 
mid-thirties. Businessmen** share such feelings with farmers for they too 
are input users. The changing relationship lies in the divergence between 
labor sellers who favor a continuous inflation and the farm population 
who as entrepreneurs have tempered their desire for a continuous infla- 
tion. 


“1958 Policies of the Michigan Farm Bureau, 38th Annual Meeting, East Lan- 
sing, November 12-13, 1957, p. 27. 

” Ibid, p. 25. 

“For instance see an address by T. O. Yntema, Vice President, Ford Motor Com- 
pany? delivered to American Life Underwriters Association, Chicago, IIl., October 11, 
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Institutional arrangements to provide retirement security for farmers 
have historically been bitterly opposed by farm groups. Their pioneer atti. 
tudes of optimism and their traditional dependence upon eventual fam 
ownership which would provide old age insurance were in Opposition to 
security provided by governmental sources. By comparison, security in 
unions and among civil servants has always been emphasized whether it 
was private or publicly supported. The Social Security act of 1935 did 
much to serve industrial workers needs, and by 1940 more than 50 million 
workers had contributed toward it.’* Farm organizations did not welcome 
strongly the proposal but “continuing pressure for broadening the cover. 
age of the system, particularly by the administration, led to the passage 

. of the Social Security act amendments of 1950.”!> This has led to 
active participation by farmers who have turned to welcome the aid in 
much the same way as their city cousins. It may be that the continued 
threat of inflation in future years will serve to strengthen the dependence 
on public and private pension funds instead of the historical reliance on 
individual savings. One implication of the acceptance of Social Security 
by farmers is that it may very well decrease the average age of farm oper- 
ators by retiring from active farming many of the operators 65 years of 
age or more. 

Farm and national attitudes toward conservation have also undergone 
changes in the past. Soil conservation policies have had almost universal 
support in agriculture, and the widespread drought of 1934 gained con- 
servation measures much public sympathy. The educational tirade by the 
Malthusian believers has done much to present agricultural conservation 
proposals as virtuous ends in the eyes of the nation. This has made it 
possible for income raising policies to be clothed in conservation terms 
and yet have considerable appeal to nonfarm groups. In addition, con- 
servation proposals often carry a connotation of wild life and recreational 
promotion which again results in a currently strong acceptance by the 
nation for conservation measures. 

Perhaps one of the most important relationships between the farm and 
national economies which has undergone change is the attitude of both 
groups toward education. The accepted belief in agriculture that off-farm 
migration is a solution to the low farm income problem has caused more 
thought to be given to the preparation of rural people for urban ways of 
life. The extension services have developed programs which extend this 
belief. “All of the agricultural agencies, in cooperation with other inter- 
ested groups and organizations, are making an effort to persuade agricul- 
ture, industry, education, and the social community to join their resources 
and capabilities to make possible sufficient opportunity for a respectable 


* Benedict, op. cit., p. 371. 
* Benedict, op. cit., p. 372. 
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per capita income either in or outside the community.”** This type of 
statement points up. the need for joint effort on the part of rural and 
urban people to find a solution for the education of rural people, espe- 
cially those who will migrate from low income farms. The rapid move- 
ment of many farm people into such metropolitan areas as Chicago or 
Detroit emphasizes the need for joint solutions on problems of assimila- 
tion and education. From 1940-50 an estimated 8.6 million persons moved 
from farms to nonfarm areas and from 1950-56 the net movement included 
an additional 5.1 million persons.” Policies needed to facilitate off-farm 
migration and the assimilation of these people have been outlined by 
D. Gale Johnson and need no further explanation here. Urban areas have 
come to recognize the need for improved primary and secondary educa- 
tion for youth in rural low-income areas, and a better understanding by 
these young people of jobs available, occupations, and types of training 
needed for industrial employment. 

Education-wise there has also been a change in the programs under- 
taken by extension agencies in the land grant colleges. For instance, in the 
state of Michigan there has been a rapid increase in the number of non- 
farm 4-H club members. In 1945 about three quarters of all club members 
were classified as farm members. In 1957 this had dropped to one-half 
of the members. Nationally, over the period 1950 to 1956, the percentage 
of farm members dropped from about 77 to 62 per cent. Extension pro- 
grams have also tended towards a larger proportion of time being spent 
with marketing agencies handling farm products as compared to pro- 
ducers of the products. Such a trend is almost certain to continue in future 
years. 


Summary 


One of the most obvious and consistent changes has been the net move- 
ment of farm people to urban areas and/or industrial jobs. Since 1940 
approximately one million persons per year have been included in this 
movement. Forecasts are for a further decline in farm population and 
labor force. Concurrent with the labor movement out of agriculture has 
been the inmovement of capital. These two factors increased the earnings 
of agricultural labor in a period when the demand for food and fiber 
were high. Future increases in the returns to farm labor as compared to 
industry will be largely dependent upon a further migration of labor out 
of agriculture and the adoption of labor-saving techniques. 


* Statement by E. J. Nesuis, University of Kentucky, in a paper published in 
Agricultural Adjustment Problems in a Growing Economy, Iowa State Press, 1958. 

*D. G. Johnson, “Labor Mobility and Agricultural Adjustment,” Agricultural Ad- 
justments In A Growing Economy, Iowa State Press, 1958. In addition Johnson re- 
ports that another 3 million farm people were involved in job movements but not a 
change of residence in the 1940-56 period. 
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Agriculture has relied heavily upon financing through the increased ya}, 
uation of capital assets as compared to internal financing in industry, This 
in part explains farmer acceptance of inflationary periods. However, the 
trend toward financing through vertical integration and the cost-price 
squeeze of the past few years may soften farmer attitudes toward cop. 
tinued inflation. 

Farm households are approaching those of urban dwellers with respec 
to both the facilities available and the manner in which expenditures are 
being proportioned for family living. 

Politically, the power of farmers has declined and is likely to continue 
to decline relative to the remainder of the economy. Political methods in 
agriculture have undergone changes varying from protestation, the forma. 
tion of a third party, the organization of a Farm Bloc, to the support of 
individual candidates supporting acceptable farm policies. Policies have 
also changed from an emphasis on inflation, railroad control and land 
settlement, to equality slogans and price supporting measures. Labor, 
meanwhile, has evolved as a stronger political power with current ten- 
dencies also swinging in the direction of reliance on government legisla. 
tion as a method of bringing reforms. 

Farmer attitudes toward labor unions have also changed, from one of 
“brothers in arms” to a recognition of labor unions as a threatening power 
over agriculture. As security seekers, the attitudes of farmers are begin- 
ning to parallel those of industrial workers and as conservationists, urban 
people voice little disapproval with farm income supporting legislation 
clothed in conservation terms. 

With the respect to attitudes toward education, there is developing a 
mutual recognition for solving the educational needs of people who ni- 
grate from farm to city areas. 


DISCUSSION: CHANGING RELATIONSHIPS BETWEEN 
AGRICULTURE AND THE NATIONAL ECONOMY 


T. ALLEN 
Federal Reserve Board 


The topic assigned to Cromarty was a big one for a 15-minute 
paper or even for a good sized book. In covering this broad assignment he 
chose to touch on a wide range of subjects. Perhaps he did well not to 
limit the subject at the outset or to simplify his analysis into a few sweep- 
ing generalizations about the decreasing relative importance of agricul. 
ture or the disappearing differences between agriculture and industry. 
One result of this approach, however, is that a reviewer finds no distinct 
central thesis to take issue with or support. 
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Thus, while Cromarty raises a number of thoughtful and provocative 
ideas, he does not develop them very far, so one has to guess at what he 
considers to be their broader implications. I am, therefore, guessing when 
I say that Cromarty generally appears to be more optimistic than many 
about the future of agriculture, and feels there is a fair prospect of the 
difficulties being resolved without great stress and strain. I will note the 
statements in his paper that lead me to feel he is optimistic, comment on 
these and a few other statements, and then raise a general question about 
the future of the farm price support program. 

In the first place, Cromarty notes that the decline in the farm popula- 
tion, while rather “consistent” since 1910, was at a more rapid rate from 
1950 to 1957. He also hints that the farm labor force may be becoming 
“less durable . . . and fixed” than earlier. He observes that farm incomes 
on a per capita basis have risen in recent years relative to nonfarm in- 
comes. He says that in industrial states, such as Michigan, there need no 
longer be a much higher relative return for industrial workers to cause 
farm laborers to move into nonfarm jobs. When in addition to all these, 
one considers that industry is moving into areas that formerly were rural, 
such as the South, and that many farm families now have relatives or 
friends who are working in part or full-time nonfarm jobs so that such 
work is more likely to be within their own range of possible alternatives, 
perhaps a case can be made that a still faster decline in farm population 
is in the picture for the future. I would like to hear Cromarty comment 
further on the likelihood of such a development. 

He also seems optimistic that farm technological advances in the future, 
in contrast with the past 15 years, may be more “labor saving” and less 
“output increasing.” I wonder if the distinction is really significant? If 
labor were saved on a farm by a new technique, there would seem to be 
an incentive for the farmer to utilize the saved labor by expanding his 
output by one means or another. 

Finally, Cromarty observes that levels of rural living in recent years 
have made great advances in relation to urban levels—an advance he ex- 
pects will continue. No doubt this has reflected in part such federal pro- 
grams as the Rural Electrification Administration. But farmers also seem to 
be spending more heavily for consumption in relation to their earnings 
than they did at one time—at least they were in 1955 compared with 1941. 
Does this mean farmers may not be so ready to plow their earnings back 
into new technology or enlaregd holdings as they have been in the past? 
Assurance of social security benefits on retirement could be another factor 
tending to change farm attitudes toward wealth accumulation. Such 
changes might prove something of a curb on future technological develop- 
ments, 

So much for Cromarty’s apparent optimism as I see it. I will now men- 
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tion a few unrelated points that could be explored further. He indicate 
that since farmers now buy more things off the farm than they used t 
they may now be against inflation. I hope this is right. However, his state, 
ment that “money inflation has consistently been one of the boons t 
farmers” seems wide of the mark except from a rather short run point ¢ 
view. The inflation of the World War I, as an outstanding example, was 
followed by a period of troubles two decades long, in which aroun 
one-third of all farmers lost their holdings through foreclosed mortgages, 

The section of the paper on differences between agriculture and indws. 
try in methods of financing their operations was not clear to me. There 
are doubtless many interesting contrasts. Cromarty observes that the capi. 
tal used per farm worker in a recent year was 2% times that of the nonfarm 
worker. The growth in farm capital needs has been great and these and 
other developments in farm finance seem to have outdistanced the re. 
search about them. Comparative studies in industrial-agricultural financ. 
ing, as well as other studies, should be rewarding. 

A statement heard frequently these days is that the lines between the 
agricultural and the nonagricultural economy have become less and less 
distinct, and that this development has broad implications—influencing 
the definitions of agriculture, the role of agricultural economists, the 
sources of political power, and the like. I wish Cromarty had given us his 
view of the current status of “agribusiness” thought—or has this type of 
relationship not really been altered much in recent years? He does men- 
tion vertical integration of farming but not in terms of closer interdepend- 
ence between farmers and industry. 

Cromarty comments on the rise of the political power of labor and the 
decline in that of agriculture. In fact, he ranges far afield on the subject 
of labor unions. While a number of his statements would bring vigorous 
arguments from persons who study labor closely, these statements are not 
an essential foundation to his conclusion that labor will increasingly over- 
shadow agriculture in Congress. This might naturally lead to a considera- 
tion of the current farm price support program and how it may be 
changed in the future. Surely the relative growth of this program, its cur- 
rent very large costs, and its effect on farm prices and incomes, as com- 
pared with earlier periods, are changing relationships worthy of note 
whether the program is considered as permanent or not. 

Personally I feel the idea of lower farm support prices and lower fed- 
eral budget costs might have considerable appeal in years ahead to the? 
out of 10 people in the nation who will not be farmers. The large jump in 
crop output this year emphasizes anew the problems inherent in the cur- 
rent program. As agricultural economists I feel we should be seriously 
studying the effect that potential changes in the farm program might have 


and suggesting ways these programs could be made more useful to the 
whole economy. 
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IMPLICATIONS OF CHANGING TECHNOLOGY FOR 
PRICES AND INCOMES IN AGRICULTURE 


M. A. MACGREGOR 
Ontario Agricultural College 


contain the “Malthusian spectre.” While our society without tech- 
nology may have long since reached the starvation level, we, in the west- 
em world at least, occasionally lay some of the blame for our chronic 
surpluses at the door of technology. Perhaps we can have too much or too 
little technology. No attempt is made to answer this question. Technology 
is treated on the assumption that technological change or development is 
a necessary condition for economic progress. 

It is perhaps relevant that production is missing from the assigned title. 
There is at least one reason for this; the literature on the economics of 
technological change is rather scarce and spotty, but most of the refer- 
ences concerned with this problem deal mainly with the implications of 
technological change for production. 

Some attempts have been made to deal with the implications of tech- 
nological change for prices and incomes on a commodity and industry 
basis. In this vein Earl O. Heady gives a well-developed analysis of the 
implications of technological advance on the income and welfare posi- 
tions of farm people.’ 

The major objective of this paper is to assess the implications changing 
technology will have on prices in agriculture. The implications for in- 
comes in agriculture will be dealt with in a more cursory manner partially 
because the connection between technology and incomes is more tenuous 
and difficult to unravel than the connection between technology and 
prices. To make the assignment still more manageable the aggregative 
approach is used, i.e. agriculture vis-a-vis the rest of the economy. 

In this assignment some particular terms of reference were suggested; 
they were, (1) “consider how changing technology is affecting prices and 
incomes in agriculture and what future trends may bring;” (2) “consider 
also that the fruits of technology appear to be translated into declining 
prices for farm products while prices hold steady or rise in the nonfarm 
economy.” The above points are considered in the following analysis. 


, penne is probably one of the chief factors in our fight to 


Theoretical Model 


No manageable model is completely realistic; however, a simplified 
model is often useful as a framework of attack on a problem. The model 


*Earl O. Heady, “Basic Economic and Welfare Aspects of Farm Technological Ad- 
vance,” Journal of Farm Economics, May, 1949, pp. 293-316. 
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that follows can be severely criticized on several accounts. It is intended 
to serve as an hypothesis, or tentative theory, of the implications of chany. 
ing technology for prices in agriculture under’some quite broad and far 
reaching assumptions. 

The economy is divided into two sectors, agriculture and nonagricil. 
ture. Two models are constructed, a production model and a consumption 
model. 

2 2 
The production model is _— + be = 1, where X = per capita produ. 

pe 2 
tion of nonagricultural goods, and Y = per capita production of agricul 
tural commodities. This production model indicates that if all resources 
were employed in agriculture, the per capita agricultual output would be 
equal to “b”; the total nonagricultural output would be equal to “a” if al 
resources were employed in nonagricultural pursuits. This production 
model does not allow for complementarity in production. Adjustments 
could be made for this defect, but this further complication is not con. 
sidered necessary as we are mainly interested, from an economic stand. 

point, in the competitive range of the production possibility curve. 

A change in technology is defined as any change that shifts the produc. 
tion possibility curve. Consequently, a change in technology in the agi 
cultural sector changes the structural coefficient “b” to “b,”; the structural 
coefficient “a” is not changed (Fig. 1). 
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The consumption model is UV = c, where U = the per capita con- 
sumption of agricultural products and V = the per capita consumption of 
nonagricultural products. In this model c is a structural coefficient and 
might be interpreted as representing real income. 

Assuming that what is produced is also consumed, then U = Y and 
v = X. The production model and the consumption model can now be 
put together to determine the ratio of exchange for agricultural and non- 
agricultural goods (Fig. 2). The indifference curve is convex to the origin; 
the production possibility curve is concave to the origin, Therefore, any 
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one production possibility curve is tangent to only one specific indiffer- 
ence curve; one unique point of tangency of these two curves exists. At 
this point of tangency the slopes of the two curves must be equal. It can 
be demonstrated that the slope of both curves at this point of tangency 


—b?2 


is equal to . As the absolute value of this ratio becomes smaller, i.e. 


a 


d —b* 
*The slope of the production possibility curve = = omen The slope of the con- 
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“a” increases in magnitude relative to “b,” the ratio of exchange of agri. 
cultural commodities to nonagricultural commodities decreases; the Prices 
of agricultural commodities rise relative to the prices of nonagricultural 


commodities, As the ratio — increases, the prices of agricultural products 
a 


fall relative to the prices of nonagricultural products. 
One further proposition of importance is that any straight line through 
the origin intersects the indifference curves at equal slopes. The slope of 


any difference curve is =; the slope of any given straight line through 


the origin is a constant and is equal to : These slopes are equal in 
x 


absolute value which substantiates the proposition stated above. 

We are now in a position to assess the implications of a change in 
technology for prices in agriculture on the basis of the postulated produc. 
tion and consumption models. From an equilibrium position the effect 
on agricultural prices of a change in technology in agriculture is illus. 
trated (Fig. 3). Before the technological change in agriculture per capita 
agricultural production is OE, nonagricultural production OJ; total pro- 
duction in the economy is represented by the rectangle OEKI. Immedi- 
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ately after the change in technology in agriculture, agricultural produc- 
tion increases to OG; there is no change in nonagricultural production. 
Total production is now equal to OGLI. At the point L the production 
possibility curve is not tangent to a consumer preference curve. This is 
not an equilibrium position. At this position the prices of agricultural 
products have declined relative to the prices of nonagricultural products. 
Therefore, the initial impact of technological change in agriculture is 
increased agricultural production with the prices of agricultural products 
declining relative to the prices of nonagricultural products. 

In order to move from the position OGLI to the new equilibrium posi- 
tion OHMJ, it is necessary to shift resources from the agricultural to the 
nonagricultural sector. However, in arriving at the new equilibri- 
um position M, the prices of agricultural products rise relative to those 
of nonagricultural products but this price ratio at the new equi- 
librium position M is still lower than it was at the old equilibrium posi- 
tion K. 

The implications of a change in technology in only the agricultural 
sector for prices in agriculture postulated by this model are as follows: 
(1) Initially there is an increase in agricultural production, no increase in 
nonagricultural production, and the prices of agricultural products de- 
cline relative to nonagricultural products; (2) to reach a new equilibrium 
position resources move from the agricultural to the nonagricultural sec- 
tor; (3) at the new equilibrium position both agricultural production and 
nonagricultural production increase; and (4) at the new equilibrium 
position the prices of agricultural products are lower relative to non- 
agricultural prices than they were at the original equilibrium position but 
the price ratio has improved in favour of agriculture from the initial 
impact of the change in technology on agricultural prices. 

To assess, on the basis of the model, the general implications of a 
change in technology for prices in either of the two sectors consider the 


ratio —. This is the exchange ratio of agricultural products to nonagricul- 
a 


tural products at an equilibrium position of consumer preferences and 
production. A change in technology in agriculture increases “b” while a 
change in technology in the nonagricultural sector increases “a.” There 
are three general propositions that are relevant for the implications of a 
change in technology for relative prices in the two sectors. 

(1) A change in technology in one sector and not in the other sector 
reduces the prices in the sector in which the change in technology occurs 
relative to the prices in the other sector. 

(2) Equal proportionate changes in technology in both sectors do not 
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change the price ratio i.e. the value of — does not change. 
a 


b 
(3) If — < 1 or > 1, then equal absolute changes in both sectors cause 
a 


this ratio to have a limiting value of 1. 

One other important implication, implicit in the above analysis, of a 
change in technology for agricultural prices is the following. As the pro. 
duction possibility curve shifts outward to the right the same absolute 
changes in technology in either sector have less and less effect on the 
exchange ratio of the goods in the two sectors. If the production possi- 
bility coefficients “b” and “a” are equal to 4 and 2 respectively, then the 
equilibrium exchange ratio is equal to 2. If “a” is increased by 6 units 
then the exchange ratio declines to one half. If the production possibility 
coefficients “b” and “a” are equal to 16 and 8 respectively then the 
equilibrium exchange ratio is again equal to 2; but if “a” is now increased 


16 
by 6 units then the exchange ratio declines to only 7 Thus, as the pro- 


duction possibility curve expands the same absolute changes in technol. 
ogy result in progressively smaller changes in the exchange ratio. 

This completes the generalized model of production and consumption 
and effects of a change in technology on agricultural prices relative to 
nonagricultural prices. As indicated previously this model is open to 
many serious questions, but if it gives some insight into the general forces 
of the impact of technology on agricultural prices then it serves a useful 
purpose. The problem is now one of trying to marshal some evidence to 
determine whether or not this model can be used to arrive at some reason- 
able conclusions concerning the impact of technology on agricultural 
prices. 

Available Historical Data Relevant to the Model 


It is extremely difficult, perhaps impossible, to obtain adequate quanti- 
tative measures of general technological change or even of specific tech- 
nological changes. Two measures, for which data are available, that give 
some indication of the extent of technological change are (1) production 
per unit of labor and (2) per capita production. 

It would be desirable to obtain data for production per unit of capital 
and production per unit of land. It was not possible to obtain the required 
data for both sectors in order to calculate the above measures that were 
meaningful for comparative purposes. 

One of the major problems in dealing with the empirical data is main- 
taining the unit of measurement constant over time; this and the aggre 
gation problem are common to all our production and price indices. Some 
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Taste 1. TotaL VALUE OF CANADIAN PropucTION PER EMPLOYED WORKER IN 
AGRICULTURE AND IN NONAGRICULTURE FOR SELECTED YEARS, 1935-55 


Production Per Employed Worker 


Year Agriculture Non-agriculture 
1949 Dollars | Per cent of 1935 | 1949 Dollars  |Per cent of 1935 
1985 372 100 1458 100 
1940 533 143 1754 120 
1945 546 147 2210 152 
1950 646 174 1754 120 
1955 907 244 2273 156 


Sources: National Accounts, Income and Expenditure, Dominion Bureau of Statistics 
Canadian Statistical Review, Dominion Bureau of Statistics, Supplement 1957. Prices and 
Price Indexes, Dominion Rureau of Statistics. Canadian Year Books, Dominion Bureau of 
Statistics. Censi of Canada. 


correction for these inherent weaknesses should be made in the indices 
used. The extent of these corrections is a subjective evaluation that varies 
from individual to individual depending to a large extent on his judge- 
ment and experience. Any corrections suggested in the following argu- 
ment are to be judged in the above context. 

Labor productivity increased about 150 per cent in agriculture and 
only slightly more than 50 per cent in nonagriculture since 1935 (Table 
1, This suggests that technology changed more with respect to labor in 
agriculture than in nonagriculture during this period. Agricultural pro- 
ductivity is still less than one-half that of non-agricultural productivity. 

Per capita production in agriculture changed very little since the 
thirties; if any change is evident, a slight rise is indicated (Table 2). Per 
capita production in nonagriculture increased about 50 per cent during 
this period of time. 

In terms of the model the data in Tables 1 and 2 present some evidence 


TABLE 2, Per Carita Gross Domestic Propuct in AGRICULTURE AND IN 
Non-AGRICULTURE, CANADA, SELECTED YEARS, 1930-55 


Per Capita Gross Domestic Product 


Year Agriculture Nonagriculture 
1935-39 Dollars | Per cent of 1930 | 1935-39 Dollars | Per cent of 1930 

1930 51 100 414 100 
1935 44 86 333 80 
1940 63 123 438 106 
1945 58 114 605 146 
1950 53 104 509 123 
1955 52 102 653 158 


Sources: Ibid., Table 1. 
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that during the last 25 years (1) “a,” the nonagricultural production 
coefficient is large relative to the agricultural coefficient “b” and (9) 
both “a” and “b” increased in absolute terms. 

Retail prices are more relevant to the postulated model than are whole. 
sale or farm prices. The retail prices of agricultural commodities increased 
relative to the retail prices of nonagricultural commodities from the mid. 
twenties to the present time (Fig. 4). This indicates that the nonagricu. 
tural production coefficient “a” increased relative to the agricultural 
coefficient “b,” assuming of course that the preference surface did not 
change over this time period. 

Over the time period studied the ratio of nonagricultural production 
to agricultural production tended to increase (Table 3), There is no trend 
indicated in the ratio of nonagricultural to agricultural wholesale prices, 
It is significant that in each period except the last period studied that 
these two ratios moved in opposite directions, i.e. as nonagricultural pro- 
duction increased relative to agricultural production, nonagricultural 
wholesale prices declined relative to agricultural wholesale prices. 
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Fic. 4. RETAIL PRICE INDICES AND TRENDS FOR FOOD AND NONAGRICULTURAL 
COMMonITIES, CANADA, 1926-56 


Source: Prices and Price Indexes, Dominion Bureau of Statistics. 
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$. Ratio or Per Carita NonacricutturaL GNP To Per Capita AGRICULTURAL 
anv Ratio or WHOLESALE Price Inpices or NONAGRICULTURAL Propucts 
to AGRICULTURAL Propucts, CANADA, SELECTED YEARS, 1930-55 


Nonagricultural GNP| Period to |Nonagricultural prices} Period to 

Year + period + period 

agricultural GNP change agricultural prices change 
1930 8.04 —0.46 0.94 +0.12 
1935 7.58 —0.68 1.06 +0.06 
1940 6.90 +3.57 1.12 —0.33 
1945 10.47 —0.84 0.79 +0.10 
1950 9.63 +2.99 0.89 +0.14 
1955 12.62 1.03 


Sources: Ibid., Table 1. 


Limitations of the Data and the Model 


Technology is dynamic, at least in our western society. The effects of 
technological change are masked by other effects in a complex economy. 
No doubt consumer preference shifts occur over time. The data presented 
can at best indicate the probable trends of the impact of technology on 
prices suggested by the model quite inadequately. 

Most individuals would probably agree that in the development of 
our western society from a subsistence to a highly developed economy, 
technological change has been more rapid and far-reaching in the non- 
agricultural than in the agricultural sector. In a subsistence economy the 
agricultural production coefficient “b” would be large relative to the 


b 
nonagricultural coefficient “a,” ie. the ratio — > 1; in a highly developed 
a 


b 
economy one would expect the ratio — < 1. Therefore, during the process 
a 


of development through technological change one would expect agricul- 
tural prices to rise relative to nonagricultural prices. Because it is seem- 
ingly impossible to hold the units of measurement to which our production 
and price indices refer constant over time, it is difficult to present evi- 
dence to substantiate the implications of the model. However, it can be 
argued with some justification that the nonagricultural unit of measure- 
ment has expanded more due to quality and variety of commodities and 
services than has the agricultural unit of measurement. If this be true, 
then the prices of agricultural products would, on a constant per unit 
basis, show a much larger rise relative to nonagricultural products over 
time than is indicated by our ordinary sources of data. 

In assessing the relevance of the data to the model one must consider 
the effects of changing consumer preferences. If consumer preferences 
change in favor of nonagricultural commodities, then the prices of 
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agricultural commodities fall relative to nonagricultural commoditig 
with no change in production possibilities. With respect to prices, a oop, 
sumer preference change may either offset or complement a technological 
change. These two types of change are not independent but the POssibil. 
ity that consumer preferences (1) lag technological changes and (2) moye 
in the same direction as technological changes, requires some consider. 
tion. 

The assumption of a closed economy is implicit throughout this discus. 
sion. No attempt is made to analyze the modifications international trade 
would impose on the model. Therefore, this discussion is more appropri- 
ately considered in the context of a closed or world economy. 

The above discussion of limitations is not complete by any criterion 


but it does single out some of the important difficulties in assessing the 
analysis. 


Conclusions Re Technological Change and Agricultural Prices 


(1) During the last two decades the rate of technological change in 
agriculture has probably been higher relative to the rate of technological 
change in nonagriculture than at any time in our history. Consequently, 


the long-term rate of rise of agricultural prices to nonagricultural prices | 


was significantly reduced during this period. 


(2) As the economy develops and expands, changes in technology wil 


be less evident in changing price relationships. 
(3) Over the long term technological change will probably occur at a 
faster rate in the nonagricultural than in the agricultural sector; conse- 


quently, over the long term, agricultural prices will rise relative to non- | 


agricultural prices. However, the relative rise of agricultural prices may 
be damped by the shifting of consumer preferences toward nonagricul- 
tural commodities and services, particularly after an “adequate” diet level 
is reached. 

(4) Some of the literature and comments on technology in agriculture 
imply that we are only on the threshold of technological possibilities. If 
the rate of technological advance is faster in agriculture than in non 
agriculture in the immediate future (two to three decades), then we are 
going to be faced with, (1) a period of declining relative prices in agricul- 
ture, and (2) a rapid shift of resources from the agricultural to the non- 
agricultural sector in order to reach an equilibrium position in production 
and consumption. 


Remarks and Observations Regarding the Effects of Technological 
Change for Incomes in Agriculture 
Price is one factor in income determination in our capitalistic economy 
of the western world. Price plays a less dominant role in income deter- 
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mination as more steps are taken toward a welfare state. Institutional 
changes, e.g. income tax and transfer payments, hold a relatively im- 
portant place in determining income. While it may be safe to assume that 
relatively free markets will play the dominant role in price determination 
for the forseeable future, one would hesitate to predict the institutional 
and policy changes that might occur over this time period that would 
change the income distribution pattern. 

One does not question that technological change increases the net 
economic potential of society, but some sections of society may be ad- 
versely affected because of various rigidities in our economic system. One 
must show some caution in comparing relative and absolute income posi- 
tions of sectors of society. Absolute gains in income are probably more 

ertinent than relative gains as far as assessing the change in economic 
well-being of a segment of society. A relative gain in income is neither 
sufficient nor necessary for an absolute gain in real income. 

During the last two and one-half decades, a period of great technologi- 
cal change both in agriculture and in nonagriculture, the absolute income 
of both sectors has been rising. However, agricultural income has been 
considerably below nonagricultural income. From 1936 to 1956 agricul- 
tural income has varied between a low of 20 per cent and a high of 75 per 
cent of nonagricultural income (Fig. 5). Over this time period, agricultural 
income has tended to increase relative to nonagricultural income at a 
rate of about 2 per cent per year. Because of the high degree of variabil- 
ity in agricultural income relative to nonagricultural income one would 
be on hazardous ground in extrapolating this trend. 

One of the more comprehensive studies of the relative incomes of 
agriculture and nonagriculture indicates that it is almost universally true 
that agricultural income is low relative to nonagricultural income.* In 
addition this study indicates extreme variability in this income ratio 
among periods within regions within countries, among regions within 
countries and among countries, 

The following table is taken directly from the above-mentioned study. 
It is indicated in this study that in some countries this incentive income 
ratio is quite stable over long periods of time. It is interesting to note 
that with respect to the incentive income ratio the United States, a coun- 
try with one of the highest incomes in agriculture, ranks fourth while 
China, with a very low income in agriculture, falls in the first category. 
American agriculture is in a low relative income position probably due 
to the fact that nonagriculture is in a very high income position. The 
major purpose of this table is to indicate that the relative income ratio is, 


*J. R. Bellerby, Agriculture and Industry Relative Income, London: MacMillan 
& Co. Ltd., 1956. 
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Fic. 5. PER CAPITA AGRICULTURAL INCOME AS A PERCENTAGE OF PER CAPITA 
NON-AGRICULTURAL INCOME (1935-39 poLLars), CANADA, 1936-55. 


Sources: National Accounts, Income and Expenditure, Dominion Bureau of Statis- 
tics. Canadian Statistical Review, Dominion Bureau of Statistics, Supplement 1957, 
Prices and Price Indexes, Dominion Bureau of Statistics. Canada Year Books, Do- 
minion Bureau of Statistics. 


in many respects, quite inadequate in assessing actual income levels. 
On the basis of the somewhat meager evidence presented, the following 
are the conclusions regarding the impact of technological change for 
agricultural incomes. 
(1) Agricultural economic incomes will remain low relative to nonagri- 
cultural economic incomes. 


TABLE 4. CLASSIFICATION OF COUNTRIES ACCORDING TO 
ProBABLE REAL INCENTIVE INcoME Ratio, 1938? 


1. Ratio probably over 75 per cent: 
Australia, New Zealand, France, China. 


2. 60-75 per cent: 
United Kingdom, Denmark, Germany, (India, Burma, Hungary). 


3. Between 45 and 60 per cent: 
Sweden, Canada, Finland, Italy, (Chile, Japan). 


4. 35-45 percent: 
United States, Netherlands, Eire, Peru, (Norway, Bulgaria, Portugal). 


5. Under 35 per cent: 
Egypt, Mexico, Phillippines, Thailand, (Turkey). 
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(2) Assuming full employment of resources, technological advance will 
improve the absolute income potential for agriculture and as the neces- 
sary adjustments are made, agricultural incomes will rise absolutely; it is 
likely that agricultural incomes will also rise relatively if the assumption 
of full employment of resources holds. 

(3) Any action that can be taken to assist agriculture in the necessary 
adjustments it must make to technological advance in either the agricul- 
tural or nonagricultural sector, will improve the general or average income 
position of those engaged in agriculture. 


DISCUSSION: IMPLICATIONS OF CHANGING TECHNOLOGY 
FOR PRICES AND INCOMES IN AGRICULTURE 


G. E. BrRaNnDow 
Pennsylvania State University 


MacGregor’s model is a good one for showing in a very broad way the 
implications of advancing technology for resource use in agriculture and 
industry and for terms of trade between the two sectors. But I have two 
general objections to the model. 

The first is regarding the way in which the exact forms of the functions 
have been specified. The indifference map is represented by a set of 
rectangular hyperbolas, and these imply that the income elasticity of 
demand for both farm and nonfarm products is unity. A great mass of 
empirical evidence shows that the income elasticity of demand for farm 
products’ is distinctly less than unity and probably diminishes as income 
rises. The indifference map would better represent the facts if the curves 
converged toward a point off the lower right-hand corner of the diagram 
and if the higher-preference curves were rather sharply bent. It would 
then be seen that equal proportionate changes in technology in the two 
sectors require a shift of resources from farm to industry.? Farm prices 
must decline in relation to nonfarm prices to bring this about. It would 
also be seen that an excess of farm production can lead to extremely 
unfavorable price relationships for farmers in a high-income economy 
(the slope of the indifference curve where it passes through the point 
representing the farm, nonfarm output combination may be very steep). 

My second objection to the model has been anticipated but is nonethe- 
less important. When one undertakes a close study of the impact of 
technology on agriculture, he needs a much more complete set of variables 


*As they leave the farm. Income elasticity for marketing services is higher than 
that for raw foods and fibers. 
*Complicating questions arising from population growth are ignored. 
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and greater ability to handle dynamic problems than the model Provides 
I have such points as these in mind: : 

1. The method of comparative statics almost inevitably treats the prob. 
lem as an episodic rather than a continuing one. But technological ad. 
vance in farming has been persistently ahead of resource adjustmey 
required by rising efficiency. The means by which adjustment occurs anj 
the obstacles to it are fundamental to resource allocation and incon, 
distribution in a developing economy; they should be highlighted rathe 
than obscured. 

2. How the fruits of economic efficiency in any sector of the economy 
are shared depends in part on the competitive situations in the sectors 
This, too, may be a particularly important consideration in a rapidly 
changing economy. 

3. The “farm problem,” as the term is loosely employed, usually relates 
to farm families’ income, much of which is a return on family labor 
Technology often leads to substitution of capital for labor, and changes in 
the farm labor force are much different than changes in total farm te. 
sources. The model should permit the labor factor, at least, to be studied 
separately. 


4, Technology often leads to more efficient utilization of farm products 
and to the development of synthetic substitutes. Though there are high | 


hopes that utilization research can broaden markets for farm product, 
the application of science in this area may continue to have the net effect 
of reducing the demand for agricultural resources. This is one of several 
respects in which the model's failure to distinguish between farm produc 
tion on the one hand and marketing and processing on the other limit 
its applicability. 

5. Individual farm and farming areas differ greatly because of unequal 
distribution of resources and dissimilar shifts in supply and demand for 
the commodities in which they specialize. Differences within agriculture 
are closely bound up with the impact of technology but cannot be studied 
if agriculture is treated as a homogeneous unit. 

As the foregoing remarks suggest, I think MacGregor has understated 
the vulnerability of agricultural prices and incomes to technological ad- 
vance, especially in a high-level economy. Over-all efficiency in the us 
of farm resources needs to increase only a little faster than the growth of 
population to require a transfer of resources from agriculture to industry. 
Agriculture experiences a fairly rapid natural increase in the labor supply, 
but technology is likely to reduce farm labor requirements even whet 
total resource needs in agriculture are rising. In a way never very satis: 
factorily analyzed, the competitive structure in much of industry—inclu¢- 
ing labor—may enable the nonfarm sector to retain more of the benefits 
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of its own gains in efficiency than farming typically does. Imbalance 
between incomes in the two sectors is not temporary; it is typical of a 
progressive economy, as the Bellerby data suggest, and I doubt that a 
marked improvement can be expected soon. 

All of this may make technological advance sound like a horrible thing. 
But clearly the application of science to production of goods and services 
has been the great means by which the level of living has been raised, 
the drudgery of human toil reduced, and, I would contend, the cultural 
richness of life for the great mass of people enhanced. Agriculture has 
shared in this, as a comparison of United States or Canadian farm life 
with Asian peasantry dramatically shows. The nature of human wants and 
the basic labor-economizing character of technological advance probably 
require some lag of agricultural labor earnings as the process unfolds and 
as resources are shifted. The lag and abrupt changes in it indeed create 
some of the important social problems of our day. It would be sensible 
national policy to mitigate the pains of progress, whether they arise in 
agriculture or elsewhere; but this needs to be done with an awareness 
that continued technological progress throughout the economy is essential 
to western society. 
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EFFECTS OF SCIENTIFIC PROGRESS ON 
THE FAMILY FARM 


Chairman: C. C. Spence, Canada Department of Agriculture 


TECHNOLOGICAL ADVANCE AND THE FUTURE OF 
THE FAMILY FARM 


Joun M. Brewster! 
Agricultural Research Service, USDA 


N TWO respects, the family farm is unique. Its operations are often 
I as highly mechanized as those of auto and steel manufacture where 
family units of production are unthinkable. And, since colonial times jt 
has frequently been accorded a singular cultural role in the life of the 
nation. These are uncommon distinctions, meriting attention of students 
of American life. In considering its future, our interest centers on both 
the cultural and economic roles of the family farm because judgment of 
either role is affected by merits or demerits in the other. 

Our concept of the family farm is equivalent in meaning to a family 
unit of production, whether in agriculture or industry. Such a unit js 
characterized by the fact that, except for high seasonal labor peaks, most 
of the fynctions of labor and management are combined in the same 
individual or family. Thus conceived the family farm includes the identity 
of household and firm, but it need not be the place of family residence. 

The family farm has played a unique belief-forming role in the life of 
the nation. Of all our institutions, it most conserves the particular modes 
of conformity with the Work-Imperative as received from the first genera- 
tions of the Protestant era. The heart of this imperative is the judgment 
that one fails in his duty to do the best he can by himself, his family, his 
country, and even all men if he buys the “easy ways” at the expense of 
his workmanlike excellence in any socially useful employment of his 
choice. 

Analysis leads to four conclusions: (1) Certain value judgments indige- 
nous to the family farm rendered rather easy the transition from feudalism 
to democracy under agrarian conditions. (2) Other value judgments 
equally indigenous to the family farm imperil its future because they are 
widely regarded as drags on social advance in the “machine age.” (8) In 
the two-century conquest of the virgin continent, the family farm, with 
its underlying Work-Imperative, germinated a unique agrarianism that 
included the American dream. A central feature of this agrarianism is the 
judgment that the proper test of deserved esteem and acceptance of any 


*The opinions expressed in this paper are those of the author, and do not neces- 
sarily represent the views of the Farm Economics Research Division, Agricultural 
Research Service or the USDA. 
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institution is superior proficiency in performing its social function such as 
feeding and clothing the nation or rearing a family. It is questionable if 
any institution has fostered this ideal of merit more than the family farm, 
or is more subject to its peril. Consequently, I am unable to see how the 
family farm could survive the perils of its traditional ethic, should it show 
any appreciable inability to keep in step with technological advance.’ (4) 
Even after taking due account of current scares over “vertical integration” 
and other matters, I find no convincing evidence that the outlook is dis- 
mal, although a sharp reduction in number of farms is foreseeable. 


I 


In developing these conclusions, a useful point of departure is the 
observation that before the Reformation all classes, nobility and serfs 
alike, shared a deep aversion to work beyond the amount required to sup- 

ort one’s customary mode of life. This was not because people were lazy; 
they could think of no reason, except greed and miserliness, why anyone 
should forego leisure and consumption for the sake of doing more work 
than needed to meet his customary needs.* The one exception was the 
monasteries where men viewed themselves as exemplary doers of God’s 
work, They viewed this work as a highly specialized occupation designed 
to enable one to utilize his whole energies in an unremitting expression of 
gratitude for God's infinite love and gift of eternal life. For accomplish- 
ment of this purpose, they at length organized the entire 24-hour day 
into a series of professional routines* that were known as the Holy Call- 
ings. Thus the Work-Imperative was first incubated in the monasteries. 

Zeal for infusing all human activities with a God-seeking spirit, led 
Protestant founders to shift the Work-Imperative from Holy Callings to 
secular employments, saying that all occupations are equivalent oppor- 
tunities for systematic expression of gratitude for God’s goodness.* This 
concept enabled men to enter their shops and fields, not as those driven 
by economic necessity, but with the enthusiasm of those who have newly 


2 


Technological advance” signifies innovations increasing productivity of resources 
in one or more of the ways described by Oscar Lange, “A Note on Innovations,” 
Review of Economic Statistics, Vol. XXIV, 1948, pp. 19-25. 

*Plato’s analysis of the “oligarchial man” is an excellent illustration of this view- 
point. “The Republic,” Jowett Translation, Modern Library edition, New York, par- 
ticularly pp. 305-310. 

‘The Benedictine Rules are an excellent example. 

*The definitive work on this subject is Max Weber, The Protestant Ethic and the 
Spirit of Capitalism, London: George Allen and Unvin Ltd., Museum St., 1980, 
especially pp. 47-78, 159-183. But in identifying “Christian Asceticism” as the source 
of the Work-Imperative, Weber failed to communicate its spirit. To modern ears 
“asceticism” signifies desire for self-punishment—sacrifice for its own sake—whereas it 
is well known that the Work-Imperative actually originated from the religious desire 
for a methodical way of expressing gratitude for God’s goodness, 


often 
here 
es it 
the 
lents 
both 
t of 
mily 
it is 
ost 
ame 
tity 
e of 
des 
era- 
ent 
his 
of 
his 
i ge- 
sm 
ants 
are 
In 
ith 
at 
the 
ny 
ral 


1598 Joun M. Brewster 


learned to view the fruits of their industry as the mirror of deep-fel 
thanks for gifts they can never repay.® 

This shift in the locus of the Work-Imperative expanded religious an 
moral aspirations to include the conquest of nature. For the transformation, 
of materials and physical forces into tangible goods is relatively absent 
from the religious professions whereas it is the dominant feature of ordinary 
occupations like farming. Therefore, as long as the religious injunction ty 
work beyond the requirements of customary needs was restricted to the 
Holy Callings, the work process was envisioned as primarily an inward 
struggle of the God-seeking man against his inclinations for needless leisure 
and consumption. This vision of work was not lost in the transfer of the 
older religious work injunction to all occupations; it was expanded to in. 
clude the outward struggle of man against the resistance of nature to 
becoming the servant of human needs. As this happened, vast energies 


that hitherto found release in building great cathedrals now found new | 


expressions of their heavenward urge in sailing the seven seas, turning 
deserts into gardens, conquering pests and disease, breeding scrub stock 
into fine herds, and transforming hovels into firesides of good cheer. These 
were new songs of salvation. The older religious impulse for a more 
equitable “distribution of poverty” was expanded into a drive to increase 
wealth per capita.’ In this fashion, the Protestant founders unleashed anew 
conscience on the world—the judgment that anyone who places love of the 
easy ways above the love of excellence in any occupation of his choice fails 
to deserve respect of himself, family, country, all men, and even God. 
With the rise of this judgment, unlimited productive effort ceased to be 
inhibited as the expression of avarice and became prized as the proper 
way of meriting ever greater approbation in one’s own eyes and the eyes 
of others. Production without limit was thus made the handmaiden of the 
insatiable status aspiration. This precluded any conceptual limits on pro- 
ductive effort as long as human wants exceed the means of gratification. 


* Typical of this new spirit is Richard Steel: “How stand ye idle all day . . . Your 
trade is your proper province . . . Your own vineyard you should keep . . . Your 
fancies, your understanding, your memories are all laid out therein.” Cited by R. H. 
Tawney, Religion and the Rise of Capitalism, New York: Harcourt, Brace, and Co, 
1926, p. 245. Also Cotton Mather: “God sent you not into this world as unto a 
Playhouse, but a Workhouse.” Sebastian De Grazia, The Political Community, Chi- 
cago: University of Chicago Press, 1948, p. 61. And Carlyle: “Producel Produce! 
Were it but the pitifullest infinite small fraction of a product, produce it in God’ 
name! "Tis the utmost thou hast in thee; Out with it then. Up, Up! Whats- 
ever thy hand findeth to do, do it with thy whole might. Work while it is called 
to-day, for the Night cometh wherein no man can work . . . Our works are the mirtor 
wherein the spirit first sees its natural lineaments.” Sartor Resartus, Book II, Chapters 
7 and 9. 

*For a vivid account of this new activism in America, see Alexis DeTocqueville 
Democracy in America, New York: Century Co., 1898, Vol. II, pp. 163-4. Also 
Sebastian De Grazia, The Political Community, pp. 59-71. 
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Eventually, this led to the concept of the economic man whose wants are 
never satiated. 

This new conscience of the Work-Imperative clashed with the age-old 
feudal division of labor. In feudal Europe, out of which America de- 
veloped, the managerial and labor functions were distinctly segregated. 
The managerial function was esteemed as divine-like because people 
thought of it as the capacity to know and administer justice. The labor 
function depended on judgment outside itself for its aims and procedures, 
and people that worked were considered failures because they were 
thought to be essentially personifications of a servile function. The success- 
ful were deemed to be those who lived without work because they were 
viewed mainly as personifications of divine-like managerial wisdom and 
power. They were known as lords. The character ideal was the self-suffi- 
cient man, who like a god, is beholden to none because he contains within 
himself all the capabilities to which he owes his high station.* In keeping 
with the ideal of personal independence and power of the managerial lords 
they shunned commerce, sharing Jefferson’s belief that because trade in- 
volves dependence on “the caprice of customers,” it “begets subservience 
and venality” which in turn “suffocates the germ of virtue. . . ."* Everyone 
coveted the dignity, the approbation, and esteem which the ages had 
posited in the lords of the land. 

By thus limiting these treasures to those who lived without work, the 
feudal segregation of the managerial and labor roles into lords and serfs 
blocked the new conscience of the Work-Imperative. Conceptually, this 
conflict was easily resolved by imaginatively slipping both roles inside 
the same skin. This enabled people to think of each other as “equally 
kings.” Called the “State of Naure” by the philosophers of Europe,’° this 
new equalitarian vision found unusual fulfillment in the system of family 
farms that emerged as the expansion of the Old World into the New 
pushed past the outposts of the Atlantic seaboard. By combining in the 
same individual (or family) the hitherto separate managerial and labor 
roles of lord and serf, the rise of this new institution on the moving frontier 
of America facilitated a remarkable character transformation. It enabled 
the age-old “inferior classes” to be “born again,” as it were.’? Their newly 
acquired managerial role endowed each with the high sense of personal 
dignity and independence which their feudal heritage had confined to the 
few who lived without work. It was as if only yesterday each in looking 


* There is thus no substantive difference between the Self-Sufficient Man Ideal of the 
feudal lord and the Self-Made Man Ideal of America. 

* Notes on the State of Virginia, 1782, Querry XIV. 

* John Locke, Of Civil Government, Book II, Chapter II. 

“The spirit of this “rebirth” is ably captured by J. H. St. John de Grevecoeur, 
Letters From An American Farmer, first published in London in 1782, now available in 
Everyman’s Library (No. 640), pp. 39-40, 41-42, 55-56, 58-60. 
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at himself and his fellow workers, saw only serfs, but today beholds each 
as “equally a king,” feeling that theirs is now the duty of building “a ney 
heaven and a new earth” befitting the status of proud possessors of the 
finest treasures of the human spirit. 

Any social order except democracy became unthinkable. For essential tp 
those who view each other as equally kings are the two central value judg. 
ments of the democratic creed: (1) All men are of equal dignity and 
worth; and (2) none, however wise or good, is good or wise enough to 
have dictatorial power over any other. At issue was not whether political 
sovereignty should be the exclusive prerogative of “lords” but whether 
“working lords” were as deserving of political power as lords that lived 
without work. What symbols should be accepted as proof of highest 
merit—calloused hands or silver buckles? That, and all it implied, was the 
burning concern. With their heritage of the Work-Imperative, the working 
lords could look upon their labor role as irrefutable proof of their moral 
and civic superiority over lords that lived without work. This proof 
strengthened their legs so that they could stand up against the last ves. 
tiges of feudalism and demand a government that recognized humble 
origins and back-breaking toil as indices of highest merit. The presiden- 
tial campaign of 1840 marked the high point of this battle of symbols, In 
that year the aristocratic Whigs concluded that they could win another 
national election only by throwing off their broadcloth in favor of log 
cabins and hard cider so convincingly as to hang the onus of aristocracy 
on the Jacksonian democrats.” 

It is a dramatic scene—this expanding system of family farms combining 
into individuals the separate roles of lords and serfs in Europe, thereby 
implanting in the common people of America an unconquerable passion 
for social and political equality in spite of their inherited feudal tendency 
to ascribe unequal dignity and worth to the managerial and labor roles in 
life. This system of farms rendered the philosopher largely unnecessary 
as an instrument of the democratic advance in America, whereas the 
reverse was true of Europe. In both America and Europe people could 
not make the break from feudal ways of thought and practice without 
picturing themselves as “equally kings.” In Europe, the philosophers 
construct of this, called “The State of Naure” enabled people to get this 
picture only indirectly. In America, an expanding system of family farms 
gave them the same picture much more vividly by making each a “lord.” 
As a consequence, most Americans have tended to be suspicious of phi- 
losophers, feeling that on the big questions the simple maxims of com- 


* Arthur M. Schlessinger, Jr., The Age of Jackson, Boston: Little, Brown and 
Company, 1945, pp. 289-293. 

*'In this connection see De Tocqueville, Democracy in America, Vol. II, pp. 2%. 
Also james Bryce, The American Commonwealth, New York: Macmillan and Co, 
and London, 1895, Vol. II, pp. 760-763. 
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mon sense are more trustworthy than philosophic disquisitions. Jefferson 
never spoke more truly than when he said that in composing the Declara- 
tion, he ws merely voicing “the American mind,” aiming at neither “orig- 
inality of principle or sentiment.”* America’s comprehension of the demo- 
cratic creed has never stemmed from reflections on the nature of man 
abstracted from any and all specific social roles, so characteristic of the 
philosophers of the French Enlightenment.’* On the contrary, democratic 
language and passion for social and political equality evolved mainly 
through the fact that at an early date in our history an expanding system 
of family production units endowed most people with a common man- 
agerial role that enabled them to see and affirm in each a nobility and 
dignity that their immediate past had reserved for royal blood. 

This bridge from feudal to democratic thought and practice long 
fostered a belief in the superiority of farmers to urban workers with 
respect to capacity for responsible citizenship—the use of political power 
for establishing eyuitable laws for all concerned. This belief crops up 
in the saying that “farmers are the backbone of democracy” or that they 
are the “balance wheel of society.” Such sayings are in fact but lingering 
echoes of the backbone of feudal thought—the judgment that civic capac- 
ity is identical with capacity for managerial roles. Slipping inside the 
skins of the lower classes a managerial role transformed the feudal iden- 
tity of managerial and civic capacities into a demand for popular sov- 
ereignty—a demand for government from the bottom up instead of from 
the top down. Thus America actually became a democracy before she 
was able to rid her mind of the older identity of managerial and civic 
capacities. In desiring free government for all posterity, such a mind is 
unnerved by the prospect of an industrial society that splits the mana- 
gerial and labor functions into separate classes. By and large, this was 
the mind of premachine America.’* As America advanced into the “ma- 
chine age,” the farmer was envisioned as the personification of sound 
principles, whereas, by comparison, the wage role was substantially that 
of home-bred aliens. Distasteful to an ever growing labor population 
struggling for status under an industrial regime, this distinction has 
tended to alienate their good will toward agriculture, thereby endanger- 
ing the future of the family farm. 


~ Saul K. Padover, Jefferson, New York: Harcourt Brace & Co., 1942, p. 54. 

For example, see Rousseau, “Social Contract and Discourses,” Everyman’s Library, 
especially pp. 13-19, 174-177, 184-186, 196-199, 249-271. 

At the Constitutional Convention Madison bluntly stated: “In future times a 
great majority of the people will not only be without land and other sort of property. 
These will either combine under the influence of their common situation; in which 
case the right of yrepeey and the public liberty, will not be secure in their hands: 
or what is more probable, they will become the tools of opulence and ambition, in 
which case there will be equal danger from the other side.” (Documents Illustrative of 
7) Formation of the Union, Govt. Printing Office, Washington, D.C., 1927, pp. 489- 
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II 


While the family farm fostered certain judgments of value that greatly 
facilitated the shift from feudalism to political democracy, it al 
Pp cy, it also cradled 
three further value judgments that long retarded desirable social change 
under corporate industry of the machine age. These are: (1) Proprietors 
or their legal agents, deserve the exclusive right (power) to prescribe the 
rules and procedures for operating their production units. (2) The ind. 
vidual (or family) alone is and ought to be wholly responsible for hi 
own economic security throughout life. Therefore (3) the primary functio 
of governments is (a) to prevent encroachment on the “natural” right ¢ 
proprietors to run their production units as they see fit, and (b) to prevent 
the imprudent from pressing either government or business into assuming 
the burden of their economic security. The politico-economic mind cn. 
stituted by these judgments is as indigenous to the family farm as it 
cover of grass and flowers. These judgments are an indispensable guide ty 
ways of maintaining freedom and personal responsibility in an economy 
of family production units where households and firms are identical 
Under these conditions, the individual’s thrift and industry take the form 
of land and capital accumulations with which he works; firms becom 
extensions of the personalities of proprietors; hence to interfere with 
proprietary power to run production units as one pleases is to rob pro- 
prietors of the right to be free. Moreover, the same thrift and industry 
which provide the individual an opportunity for increasingly productive 
employment also provide him economic security in later life; therefore, 
the chances are that if he winds up without such security, it is merely 
evidence of a misspent life—habitual distaste for the Work-Imperative. 
As machine industry began resegregating the managerial and labo 
functions and recombining them in thousands of new ways, the mor 
ambitious and talented sons of the family farm and the small town movei 
to the higher levels of the industrial hierarchy, the press, the university, 
the pulpit, and all media of communication, carrying with them thei 
heritage of rural judgments concerning unfettered prerogatives of prv- 
prietors and total responsibility of the individual for his economic security. 
In no small measure, our modern industries were founded by lads from 
the field, such as the McCormicks, the Deerings and the Armours. Itis 
not wide of the mark to say that the typical “captain of industry” was 
simply a farm boy a long way from home. | 
Thus the belief-forming role of the family farm must be assessed from 
the standpoint of its impact upon the formation of the “machine age’ # 


well as the earlier formation of the republic. From a political standpoitt | 
America is principally indebted to the family farm for the fact that, while | 


she is the youngest of the great powers, she is the oldest of the demo 
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racies. But from an economic standpoint it is equally evident that she is 
principally indebted to this institution for the fact that she was the last 
of the Western nations, great or small, to make any appreciable move in 
the direction of so-called social legislation. For not until the 1980’s was 
the dominion of essentially rural judgments over the industrial and politi- 
cal structure of the nation replaced by the modern judgment (1) that 
the power to prescribe the working rules of production units is the joint 
possession of all parties involved in firms and (2) that responsibility for 
one’s economic security is a joint obligation of the individual, business 
and government. With dislodgement of the older rural value judgments 
from urban leadership, the family farm tends to be associated in urban 
thought with a politico-economic mind that impedes achievement of 
maximum freedom and responsibility attainable under the modern regime 
of corporate management. Experience of farmers during the last 25 years 
with burdensome surpluses, and their plea for government assistance, 
may have modified older politico-economic attitudes. It is questionable, 
however, if such change has been sufficiently recognized to retrieve lost 
prestige. 


III 


The danger of the family farm becoming the victim of its own ideals of 
merit unfolds from the vantage point of the two-century assault on a virgin 
continent by wave upon wave of individual families.’ Conquest of the 
wilderness stemmed from many motives but the ones most relevant to 
our problem are those of the Work-Imperative. Implicit in this imperative 
was, and in some measure still is, the belief that in their workmanlike 
capacities even the humblest men possess ample means for closing the 
gap between their present circumstance and their aspirations. This faith 
completely transformed the symbolic character of the wild continent. 
To the native Indian it was an eternal assurance of his leisurely mode of 
life. To intruding enterprises, seeking a workbench on which to prove 
themselves, it was in an almost literal sense “the substance of things hoped 
for, the evidence of things unseen.” Their romantic imagination at length 
invested the whole wide wilderness, canopied under the vaulting heavens, 
not with Wordsworth’s “still sad music of humanity,” but with the Creator’s 
joyous promise sought through ages past by the downtrodden and op- 
pressed of all the earth. In this way there emerged the inspiring vision of a 
formidable continent transforming into farms and homes and thriving cities 
in response to diligence, thrift, and industry. In larger compass this moving 


““In the main, the great West was conquered by individuals, or to speak more 


accurately, by families.” Charles A. Beard and Mary R. Beard, The Rise of American 
Civilization, New York: Macmillan Company, 1930, p. 509. 
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vision included an economic dream of plenty, awaiting only a little time for 
diligent industry to yield its bounty; a political dream of good government, 
awaiting only a little time for plain people to make their voice and common. 
sense heeded by the rich and powerful; and finally, the feeling that 
America was destined to play an auspicious role in bringing to pass the 
age-old prophetic dream of a worldwide realm of law and justice, The 
eloquence and power of this vision lifted the hearts and strengthened the 
arms of all who struggled with the wilderness. 

This dream is the heart of American agrarianism. This means that a 
distinction must be drawn between the agrarianism that is actually in. 
digenous to American agriculture and “urban agrarianism” with its major 
premise that a “peculiar goodness” arises from the relationship between 
the soil and the man who tills it. To be sure, farmers are never offended by 
this doctrine, which traces back beyond Virgil and Cicero.’® In fact, a 
self-indulgent pride not uncommonly induces tnem to believe it until the 
logician draws its policy implications. For, if the relationship between the 
soil and the man who tills it produces a “peculiar goodness,” then sound 
policy requires that the state (1) severely limit the size of farms, so as 
to get and keep as many people in agriculture as possible, and (2) also 
limit “fee simple ownership” so as to make certain that they will hold 
onto their farms.’® But one can no sooner draw these implications of 
“urban agrarianism” than the typical farmer recoils, saying in effect, “that 
puts “a ceiling on the American dream” which is his distinctive heritage” 

This American dream with its underlying spirit of the Work-Imperative 
includes the judgment that esteem and acceptability of any institution is 
merited by superior proficiency in performing its social function such as 
feeding the nation. Thus, while great sentiment may gather about the 
family farm, there is no sentimentality about its test of deserts. Should 
technological advance appreciably outstrip its capacities to keep in step, 
even the most efficient family farms possible would seen be identified with 
wasted manpower, land, and other resources. Thus the family farm would 


** See for example Richard Hofstadler, The Age of Reform, New York: Alfred A. 
Knopf, 1955, pp. 24-27. 

* For instance, no one could mortgage his farm. 

* Two sources of this “urban agrarianism” are notable: (1) Eastern artisans of the 
19th century who dreamed of Western land as a refuge from the rising factory system 
that they felt was crushing them. John R. Commons, Documentary History of American 
Industrial Society, Vol. VII, pp. 293-310, 317-320; Vol. VIII, p. 5 ff. Arthur M. 
Schlessinger, Jr., Age of Jackson, pp. 192-193, 344-349. Arthur Dorfman, The Eco- 
nomic Mind in American Civilization, New York: Viking Press, 1946, Vol. II, pp. 68+ 
686. 

(2) Devotees of the ancient aristocratic belief in this decadence of urban society a 
compared with rural life. For a recent example of this latter viewpoint, see Volume 
of Essays by Twelve Southerners, “I'll Take My Stand,” New York: Harper and 
Brothers Publishers, 1930, especially pp. 19-20, 70, 119-120, 172. 
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become the badge of waste, not only because of the alleged materialism of 
America but more importantly because of her potent idealism—her devo- 
tion to qualities of mind and spirit that are prized for their own sake as 
well as for effectiveness in producing at least cost. As a consequence, I am 
unable to see how the family farm could escape the doom of the very 
ethic it has so long and conspicuously fostered, should its maximum size 
and minimum managerial requirements become appreciably incompatible 
with technological advance, either from the side of farm production or 
the side of farm marketing. 


IV 


In evaluating the imminence of this peril, it is recognized that tech- 
nological advance requires an increasingly higher degree of managerial 
ability, but the sometimes ventured assumption that there are not enough 
farmers with sufficient managerial ability to keep step with technological 
advance is not entirely accepted. If larger than family farms took over in 
most sections of the country, the relative prices of farm products would 
have to be high enough to return to all production factors rates of pay 
equal to those which they can earn in other employments. Otherwise, 
factor owners would shift their services to nonfarm jobs. In contrast, 
family farmers, for the sake of noneconomic goals such as being self- 
bossed, have long shown the ability and willingness to meet the nation’s 
food and fibre requirements at prices lower than those needed to return 
to their labor and capital as much as these services can earn elsewhere. 
Were this not the case, larger than family farms might have long since 
driven family units to the wall. As matters stand, however, studies by 
Glenn Johnson and his students have shown that it is virtually impossible 
to design any form of dairy organization in the Detroit milk shed that 
would enable larger than family farms to drive out the most efficiently 
designed family farms.” There is no reason for assuming a demand price 
situation more favorable to larger than family-size farms within the next 
quarter century. 

With these presuppositions, our problem turns on three questions: (1) 
Is advance in farm technology likely to expand the size of efficient farms 
beyond the ability of the usual family to supply at least half of the farm 
labor requirement? (2) Is such advance likely to expand farm investment 
beyond the ability of families to acquire enough capital to give them 
major control over farm operations? (3) Is technological advance in food 
processing and distribution likely to wipe out the family farm by creating 


“Glenn L. Johnson, “Are We Headed for Corporation Farming or Farming Con- 
trolled on a Contract basis by Big Business.” Presented at Farmers Week, Michigan 
Agricultural Experiment Station, East Lansing, Mich., January 1958. 
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a marketing structure that takes over managerial control to such a point 
that farmers are essentially supervising landlords or piece workers on ; 
contract basis? 

Relevant to the first two questions is the fact that the family farm jy 
holding its own quite handsomely. Disregarding boys (10-16 years old) 
and women, the labor force of an ordinary farm family is approximatey 
1.5 man-years; hence the upper size limit of family farms as previously 
defined, is approximately 3 man-years, excluding high seasonal labo 
peaks. Using this approach, McElveen calculated that larger-than-family 
farms accounted for only 31 per cent of the total commercial farm outpit 
in 1954 as compared with 34 per cent in 1944, and for only 26 per cent of 
land farmed in 1954 as against 30 per cent in 1945.” 

Land and other capital in the largest family farms in the Corn Belt now 
represent close to a quarter of a million dollars, with $100,000 being 
frequent.** The same is approximately true of the wheat belt. The fact 
remains, however, that capital requirements of efficient farms have not 
expanded sufficiently to prevent increases in the number of full owne 
operators in census classes I and II farms and of part-owner operators in 
classes I, II, III and IV farms during the 1945-54 period. Furthermore, 
ownership of both land and capital is not essential to family farms because 
tenants, by and large, make day-to-day decisions over farm operations 
with little or no interference from landlords except when permanent 
improvements are involved. For example, the Corn Belt is commonly 
recognized as second to none in the dominance of family farms and yet 
the percentage of owner-operators in this region has been among the 
lowest in the nation for decades. Throughout the 1945-54 period manager 
farms (as distinct from tenant or owner-operator farms) declined appre- 
ciably, and there was very little increase in the percentage of “corporate’ 
farms. I find no significant grounds for supposing that this situation wil 
change much within the next 25 years. 

Both empirical and conceptual evidence supports the view that the 
future of the family farm is in no way threatened by the expanding size 
requirements of the most complete mechanization conceivable. For the 
highest degree of mechanization and specialization are found on the 
wheat farms of the Great Plains and it is well recognized that no econ 
omies of scale are achieved through expanding such farms beyond the 
point where a family can do most of the work. Larger-than-family farms 
are least frequent in types of farming such as cash grain, where operation 


# Jackson V. McElveen, “Family Farms in a Changing Economy,” Agricultural In- 
formation Bulletin 171, USDA, Washington, D.C., 1957, pp. 49-50; 54-55. 


**M. L. Mosher, “Farms are Growing Larger,” Ill. Agricultural Experiment Station, | 


Bulletin 613, table 1, p. 4. Also Earl L. Butz, “The Agricultural Dilemma,” Cor- 
gressional Record, May 8, 1958, p. A 4263. 
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are most mechanized, and they are most frequent in types of farming such 
as vegetable production, where operations are least mechanized. For 
example, census economic class I cash grain farms, producing a product 
value of $25,000 and over, as a rule do not exceed the size limitations of 
family farms, as their average labor requirement in 1954 was approx- 
imately 3 man-years. In most cases the major control over operations on 
such farms resides in family operators. The comparable figure for class I 
vegetable farms was approximately 18 man-years.” 

This is precisely the result to be expected on conceptual grounds. As 
explained elsewhere in detail,2> farm mechanization does not transmute 
the pre-machine sequential pattern of operations, characteristics of family 
production units, into the modern simultaneous pattern which charac- 
terizes the factory system. Therefore after mechanization as before, the 
number of concurrent activities remain as close as ever to the number of 
workers in an ordinary family. Hence instead of calling for elimination of 
the family farm, farm mechanization by greatly increasing the areas of 
land a man can handle per unit of time, merely calls for expansion in 
size of farm. This in turn calls for reduction in the total number of farms 
such as is now occurring, because the amount of land available for farm- 
ing is now approximately fixed. 

We should observe, however, that biologically determined time in- 
tervals between many livestock and poultry operations are much shorter 
than those between crop operations. Consequently, certain specialized 
livestock enterprises may be reorganized off the farm in an approximate 
factory pattern, as in dry-lot dairies, and some cattle feeding set-ups. 
Technological advances in marketing are conducive to this change. The 
development of the modern super markets places a high premium on 
product standardization. To attain product uniformity, they seek con- 
tractual arrangements with first processors calling for delivery of specified 
grades of food products in relatively large quantities at given times. Proc- 
essors in turn may set up contractual arrangements with growers for 
delivery of fruits and vegetables, table eggs, poultry and meat animals of 
specified grade and quality. In this way, the old-fashioned “open-market” 
is being transformed into a contractual chain of deliveries from grower 
to final consumer.”* Such contractual arrangements contain the possibility 


* Jackson V. McElveen, “Agricultural Producers and Production in the United 
States—A General Review,” Bureau of the Census, Washington, D.C. Vol. III, pt. 9, 
Ch. IX of special Reports, 1954 Census of Agriculture, U. S. Bureau of the Census 
and U.S. Agricultural Research Service, table 20, p. 31. 

* John M. Brewster, “The Machine Process in Agriculture and Industry,” Journal of 
Farm Economics, February, 1950, pp. 69-71. 

* George L. Mehren, “How is the Market Made in Integrated Industries,” de- 
9g to the National Institute of Animal Agriculture, Purdue University, April 21, 


al In- 
Station, 
” Con- 


1608 Joun M. BrewsTER 


that present-day independent farmers may be “forced” to so bargain 
away their managerial prerogatives that they will become essentially Piece 
workers or supervising landlords, with the food processor or mixed feed 
dealer providing most of the management and bearing the risk of Price 

fluctuations. Many believe that the family farm will thus be pushed oy In 
of its dominant position in agriculture. 


In great measure this belief arises from the fact that much of the S 
literature on “contract farming” treats the subject as an adjunct to “inte. edu 
gration.” Integration is defined as bringing the control of two or mor give 
stages of the farm production-marketing process under single manage fF busi 
ment. Contract is then brought into the picture as one of the instruments | jndi 
by which integration is achieved. The literature often makes contrat > crec 
farming appear to mean only those agreements in which the farmer, for to t 
certain price consideration, not only consents to produce specified effic 
amounts and grades of particular products but also surrenders his man. A 
agerial prerogatives. This makes him essentially a directed worker, Many leac 


believe this has happened in the “broiler industry,” and that we areo § Onl 
the threshold of the same thing in cattle, sheep and hogs. Thus a phobia fart 


arises that the independent family farm of the corn belt and elsewhere is val 
threatened. nat 

This fear is mitigated, however, by a number of considerations, First, Ev 
contractual arrangements need not materially shrink the farmer's man- “ini 
agerial power. This has been true of contract production of fruits, sugar cer 
beets, and vegetables throughout the inter-Rocky Mountain states and Te 
elsewhere for years. In these instances contract farming is essentially a wh 
system of negotiated prices that shifts price risks to marketing agencies ab 
without altering other risks peculiar to farm production, thus enabling evi 


farmers to make production decisions with the foreknowledge of what 
prices they will receive for their output. Under this circumstance con 
tract farming is no more incompatible with the managerial prerogatives 
of farmers than open market operations. We know of no reason why the 
same principle could not be applied to hog production as well as cattle 
and sheep feeding. Second, it will not be as easy for “integration” to pull 
these enterprises off well operated family farms with complementary 
enterprises as it was poultry and eggs. For producing hogs and feeding 


cattle are much more complicated activities than hatching chicks or rais- ar 
ing broilers, which were formerly carried on mainly as sidelines by the as 
housewife for pin-money. Finally even if we make the very liberal assump- in 
tion that the “integrated” type of contract farming takes over as much Za 


as 80 per cent of hog, beef, lamb, poultry, and vegetable production now ty 
accounted for by family farms, this would only reduce the family farms 


| 
| 
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Par gain resent share of total agricultural output from approximately 70 to 


an roughly 55 per cent. 
f Price V 
ed out In line with the Work-Imperative sentiment that superior industry is the 


proper test of merited esteem and social acceptance, farm people by and 
of the large have always demanded public policies with respect to the peculiar 
“inte fF educational, credit, marketing and other agricultural needs that would 
More give farmers the same advantages as those inherent in corporate forms of 
anage. business organization. It is sometimes overlooked that the efficiency of 
ments — individual firms is in great measure determined by publicly supported 
mtract credit, educational, marketing and other institutions that make available 


er, for | to them business management services that enable them to be far more 
ecified | efficient than they could be otherwise. 
; mal Assuming this policy is followed in the future as in the past, our inquiry 
Many leads to these conclusions concerning the future of the family farm. (1) 
are 02 Only through keeping in step with technological advance can the family 
hobia farm escape the peril of the ideal of merit and other politico-economic 
ereis_ | =~ value judgments it has conspiciously fostered throughout the life of the 
nation. (2) Nevertheless the visible future of the family farm is not dismal. 
First, Even when we make unnecessarily liberal estimates for the growth of the 
mah- “integrated” type of contract farming, our best guess is that quarter of a 
sugar century hence will still find an agriculture of predominantly family farms. 
S and Technological advance is likely to result in farm enlargements to a point 
illy a where the hard core of commercial agriculture consists of not more than 
-NCIes about 1 million farms; a development which may be regarded as further 


bs evidence of the adaptability of this institution to changing conditions. 
what 


con- 


atives DISCUSSION: TECHNOLOGICAL ADVANCE AND THE 

te FUTURE OF THE FAMILY FARM 

cattle 

pull Sox. SINCLAIR 

ntary University of Manitoba 

ding Brewster presents a logical explanation of the forces that fostered and 
rals- are supporting the family farm concept, and also a refreshing viewpoint 
y the as to the future of the family farm. Through a philosophical approach, he 
ws indicates in a persuasive manner the reasons why farmers and farm organi- 
nuch zations are so insistent upon the maintenance of the family farm as the 
naw typical unit. The logic of his arguments and my complete innocence of 


rm § any formal training in philosophy compels me to accept a great part of 
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what he says. In fact, when he ties the concept of the family farm in with 
religion, to disagree with him would be almost sinful. This agreement, 
however, does not preclude my making some comments which may add 
to his arguments or raise some questions about various points that he 
presents. 

The family farm has been a part of our socioeconomic system, as wel] 
as a part of our culture, for centuries. For the past Brewster indicates 
rather clearly, that the family farm concept played a very important role 
both in the cultural and economic development of our society. I wish he 
had continued to discuss this particular feature in our current setting, In 
other words, I would have liked to hear Brewster’s views as to the justifica- 
tion on whatever grounds, of the continuation of the family farm. In some 
European countries it is government policy to promote this type of farm 
unit. There it is justified on political and social grounds. In those countries 
the family farm is looked upon as a unit in its traditional sense; that is, 
smallish in size, a residence on the farm, management and labor provided 
by the farmer, and so forth. On this continent, I feel that we do not have 
any clear-cut definition of what a family farm is. Such a definition, to- 
gether with reasoning as to the place and need for the family farm, would 
help a great deal in clearing policy regarding agriculture both at the 
sociological and economic levels. Since we are not given this definition or 
reasoning by Brewster, one may be justified in drawing certain conclv- 
sions from his comments. One, that the family farm will continue to bea 
dominant form of farm organization in some form or another; or two, that 
it is desirable to continue to talk about a family farm in terms of con- 
tinuous existence in order to avoid destroying the concept that we have 
inherited from the past. The question one might very well ask in respect 
to this matter is this—is the ethic behind the Work-Imperative concept 
sufficient to maintain the family farm, or will it survive simply by force of 
the unique position of the family farm and the operation of normal eco- 
nomic forces? Brewster suggests that it will continue by virtue of both. 

It is easy to agree with the point that in the earlier centuries, when 
man attempted to break away from feudalism and to assert his freedom 
and independence, the Work-Imperative promoted the idea of work asa 
virtue and management as a status-giving function. The family farm 
provided such an opportunity. But, was this exclusive to farming? Can we 
not argue that the family farm developed as a result of these concepts be- 
cause farming was almost the only occupation in which man could employ 
himself? As domestic manufacturing appeared on the picture, did not the 
Work-Imperative express itself through the home industries that individuals 
developed at that time? In other words, the handicraft economy provided 
the same type of opportunity for the self-expression that Brewster suggests 
under the Work-Imperative ethic. 
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I find it difficult to accept the idea that the family farm must continue 
as the dominant form of farm organization either because of the philo- 
sophical Work-Imperative concept, or because of the nature of farming 
itself. I base my argument first on the changing attitude of people towards 
the institutions of enterprise decision-making and management, and 
secondly, the impact of technology in all its present and especially 
potential developments. 

Over time man developed desires for other things in addition to status 
as an owner and manager. These include all the material things which 
provide the greater comforts of living. These other things are playing an 
ever greater role in man’s thinking. The fact that somewhat over 80 
per cent of our total population falls into the employee class may be 
cited as partial evidence of this statement. Maybe this is a new type of 
feudalism from which the employee group is not too anxious to emerge. 
This shift to our current industrial “feudalism” can be attributed to the 
technological developments that took place since the industrial revolution. 
It seems logical, therefore, to argue that the same changes will occur in 
agriculture. 

Brewster defines the family farm as having two essential characteristics; 
that is, it performs the management function and provides at least half 
of the labor requirements. On the basis of this definition, one cannot argue 
the disappearance of the family farm. By excluding the elements of 
residence, ownership of land and capital, and size of farm, there is no 
limit to what can be called the family farm unit. I fail to see, however, 
how this definition levels with the earlier reasoning of the growth of the 
family farm, and especially with the current definition of some farm 
organizations of the family farm. I cannot conceive of agreement by many 
American or Canadian farm leaders that the one million farms Brewster 
anticipates in the United States 25 years hence will be family farms. By 
excluding the elements aforementioned as requirements of a family farm, 
Brewster, by definition, permits technological advances to bring about 
integration in agriculture, greater degree of contract farming, and perhaps 
even more so, custom operations in agriculture. When such things occur 
in agriculture, as they are now beginning to, then Brewster's family farm 
25 years from now will be very little different from that of a large industrial 
plant as we know it today. The family farm operator of 1980 may very well 
operate a unit which consists of a very large area, managing large capital 
investment not owned by him and by custom arrangement, have many 
workers do his work for him on his farm either directly or indirectly. Is 
this still a family farm in the true traditional sense? 

Brewster, of course, argues also that the family farm will continue 
because of the nature of agriculture and the time sequential of operations 
in the production process. Currently, this is a valid argument. However, 
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one must look into the future and try to visualize what technology may 
bring about, even on this score. Workers in the fields of plant and anima] 
science suggest a variety of developments which, while they will no 
change the sequence of the growth process in plants or animals will, and 
even now do, shorten some of these processes. I am thinking of such 
things as stilbestrol and antibiotics as factors in the growth and finishin 
of certain livestock; also, of synthetic feeds for young pigs that reduce 
the total time that the piglet needs to depend on its mother. This means 
that the sow may produce four litters a year, perhaps, instead of two, 
Certain developments are also taking place in the plant science field which, 
no doubt, will influence plant growth. I may be accused of being stany. 
eyed, but on the other hand, things are moving fast in the field of science 
and one should not decide now that any feature which produced a certain 
type of economic production unit in the past will continue to dominate the 
scene in the future. 
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INCREASED CAPITAL REQUIREMENTS AND THE PROBLEM 
OF GETTING STARTED IN FARMING 


H. Van VLIET 
Universty of Saskatchewan 


OMPLIANCE with the program theme does not demand casting of 
this topic in a pure context of scientific progress. Placing changes in 
farm capital requirements in a framework implying a dominant role of 
technical advance would furnish rather obtuse formulation of forces affect- 
ing the investment position of farming no matter how broadly the process 
may be construed. To an important extent the current position of farm 
capital requirements reflects changes of capital values, perhaps more espe- 
cially land values, allied with the drift of the general price level in cyclical 
and trend relation from its former positions. In a less obvious and as yet in- 
adequately-defined way it reflects the long-run progression of land values 
with maturing economic development and transition from a more largely 
rural to an intensified urban-industrial economy. Many farming areas 
demonstrate a strongly accentuated force of these processes translated 
through changes of utilization and intensity and changed aspects of land 
demand and supply accompanying population shifts and market change. 
The level and composition of farm capital investments also indicate im- 
portant substitution effects in the course of secular adjustment to optimal 
combinations aside from those based on technical modification of sub- 
stitution coefficients. A substantial element of the latter may trace more 
basically to the general substitution of land and capital for management 
and labor embodied in the process of limiting the farming operation to 
a smaller labor force in a typical context of a family operating unit. 

In company with these factors, by far the strongest and most direct 
force increasing farm capital requirements has been the drive for social 
progress in agriculture, a desire by farming to achieve standards which 
retain rough comparison of trend with income advances of the nonagri- 
cultural sector. Where $400 of net cash income to the farm family furnished 
an acceptable comparative standard of farm income prior to World War I, 
and perhaps two to three times this amount gave fair comparison in the 
1920s, five to six times the figure suggests little more than minimum 
equivalence at the present time while 12 to 15 times might be readily 
entertained as a reasonable standard for the typical developed com- 
mercial farm. 

The main burden of sustaining the increased income requirement has 
fallen to expansion of the capital scale of the farm unit. Coupled with 
sharp advance in income need, reliance on capital additions has injected a 
double disproportion into the change in capital requirements spelling out 
the dramatic increase in farm investment needs. 
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This does not complete the factors responsible for the greatly increased 
investment requirements of farming. In common with other processes farm 
capital requirements have carried their own built-in escalators hiking gi 
further the required investments for effective capitalization of the ordin 
farm. A large farm capital implies commensurate managerial capacity 
effectively accumulate and manage the capital under the difficult circu. 
stances presented in farming. This entails incomes which compar 
favorably with alternative opportunities for the managerial qualifications 
demanded. The large investment requirements have also forced large 
savings margins (not necessarily higher ratios of saving) as a component of 
income needs in farming. Furthermore, large capital investments, with 
their elements of larger capital risk, have set up the need for large 
buffers against risk in terms of capital allocations ensuring additional 
flexibility and asset and income reserves guaranteeing necessary liquidity, 
With labor returns furnishing both a less fruitful and less elastic area of in. 
come and savings than formerly, each of these has thrown additional ce. 
pendence on capital scale. 

There provably is little to be gained from trying to specify investment 
requirements for typical or particular farming situations. Suffice it to say 
that too many indications of needed investments still lean over backward 
in conservative estimates attempting to reconcile minimum requirements 
with the realities of stern capital limitation. Figures in the vein of $5,00 
to $7,000 of capital per $1,000 of net operator income, with the income 
standard related to a bare minimum for family living, give little suggestion 
of reality compared with a range of anywhere from $8,000 to $20,000 of 
capital per $1,000 income, with such income combining family maintenance 
needs and a large required savings margin, which appears to reflect more 
nearly the current capital needs for reasonably effective establishment and 
progress in farming. Too often, therefore, suggested requirements point 
to a snub-loop minimum which threatens a noose for an operator attempt 
ing establishment under comparatively less favorable circumstances. 

Within their changing aggregates, farm capital investments have under 
gone equally important changes of form. The dominant aspect has ur 
doubtedly been the growth in the non-real estate portion of capital in the 
average farm. Much of the change in this area is traceable more directly 
to forces of scientific progress bearing on farming adjustment. It is marked, 
on the one hand, by the large increase of equipment investments associated 
with changeover to motorized power and broad progress of general farm 
mechanization, whereby necessary equipment outlays in many cases ap- 
proach and in some instances exceed the real estate investments in pet- 


manent improvements of farms in terms of modernization and expansion } 


of buildings and facilities and various phases of basic land development 
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and soil amendment. It also shows up importantly in the broad expansion 
of production inputs, including the important fuel and equipment operat- 
ing items taking the place of farm-based power, and a proliferation of pro- 
duction materials involving a drug store count of trade-names and extend- 
ing in many instances to the annual seed and feed stocks and animal inven- 
tories of farms. In conjunction with growing specialization promoted by 
technical and market change, non-real estate capital, has proceeded to 
the point where many farms rely almost entirely on purchased production 
inputs to constitute secondary production processes. In these situations 
the non-real estate portion of capital has not only outrun, but basically 
overwhelms the real estate investment. This general broadening and 
greater diversification of farm investment should not obscure the fact that 
the real estate investment remains, and likely will remain, the largest and 
most important single item of farm capital. Until an advanced era of 
hydroponics releases agriculture from dependence on the physical and 
spatial elements of land, real estate will hold a dominant place in the 
capitalization demands of farming. 

Less prominent but equally significant as an aspect of the changed form 
of farm investments has been the increased interdependence of the 
various capital elements. Formerly, control of a unit of real estate gave 
fair claim to effective establishment in farming; the necessary complement 
of working capital, in its more limited amount and less critical relation, 
could generally be garnered by some means or other in the process of 
establishment. Now, the one demands the other, and, of the two, effective 
complement of working capital has become the more crucial requirement. 
Access to a real estate unit furnishes the inroad but gives only nominal 
sanction to a farming career; survival and progress in establishment de- 
pend upon sufficient auxiliary capital to ensure compatible efficiency of 
operation. 

These phases of capital change have done more than impose stepped- 
up requirements of initial capital and speed of capital accumulation on 
the individual seeking establishment in farming. They have altered the 
basic setting for establishment in terms of the access to farming afforded 
and the competitive conditions faced in consolidating establishment. They 
have essentially changed the basis of entry to farming. Gone, in essence, 
is the former wage-saving process of gaining entry to farming whereby 
would-be farmers could combine accumulation of experience and capital- 
saving in farm employment as an effective means of getting started in 
farming. Instead, if open at all, the more substantial opportunity for 
still making sufficient savings through wage-earning for a start in farming 
has now shifted to selective phases of urban employment. In farming, 
success of the wage-earning process leans heavily on assisted forms of wage 
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arrangements such as can be made available through the family Operatin 
complex. Outside of this context it more commonly requires alignment of 
wage-earning in some form of capital arrangement involving leasing, shar. 
ing or contracting wherein additional commitments and risks are accepted 
against the chance for above-average wage returns. In place of the once. 
normal access via farm employment, farm entry has carried into diverse 
forms of non-farming inroads. Rather than depending on individual savin 
entry depends upon the ability to subscribe to an initial fund of capital 
and is subject to selective inroads based more largely on acquiring 
control of established operations. 

In this transition, the family transfer process has emerged as the more 
important single phase of farm continuation, giving to a substantial seg- 
ment of farming the aspects of a dynastic enterprise. It has not emerged 
cleanly in terms of the single-phase process of father-son transmission, 
Rather, it has broken through on the basis of large and varied family 
operations involving all manner of family relationships, operating asso- 
ciations and stages of continuity. Coupled with phases of dual-occupation 
and business-combination which involve the complex of family members 
and seasonal alternation of employment, it has injected an inordinate 
complexity into the character of family-farm operatorship. 

In its further phase the transition has produced an outgrowth of dual- 
occupation and multiple-business forms of farming activity which so far 
have been all too conveniently lumped in the simple classification of 
“part-time” farming. Representing neither homogeneous intent or basis of 
operation with respect to farming, they carry diverse connotations re- 
garding their place and effect in aggregate agricultural organization. A 
large segment is allied directly with urban decentralization, involving 
small-farming supplements to urban employment and adding to the pre- 
vailing scope of semi-commercial and subsistence farms. Their nearer- 
commercial phase, in turn, apparently includes a smaller segment repre- 
senting serious use of supplementary employment or outside-business 
opportunities as a means of assisting eventual establishment in full-time 
farming. More commonly, they appear as an escape from the excessive 
demands of self-sustained farm establishment and constitute a more 
permanent phase of activity involving semi-reliance on farming and a 
variable force of commercial motivation. 

The general change in the basis of access to farming has also given inroad 
to a growing scope of urban-based commercial investment in farming 
combining an increasingly significant segment of industrial farming 
operations. It is represented, on the one hand, by widely-diffused owner- 
ship of farm properties by business, professional, and wage-earning it 
dividuals, involving a general extension of proprietorship beyond more 
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usual forms of accession to absentee control. On the other hand, it em- 
bodies a more recent growth of industrial integration of farming involv- 
ing diverse proprietory and contractual forms of operation. While partly 
associated with the suburbanization process, it involves a major segment 
of commercially-motivated proprietorship reminiscent of the growth of 
commercial landlordism in post-feudal, industrial-revolution England. Far 
from performing the desirable functions of capital supply and manage- 
ment rationalization of this earlier era, it is instead injecting a disturbing 
element of outside competition into commercial operations. Its diverse 
forms of activity include the highly specialized and developed hobby- 
farm; an extensive front of suburban dabbling; the more casual efforts 
of sidewalk and suitcase farmers leaning on other income; the cream- 
skimming operations of individual investors seeking the investment re- 
turns, capital gains, tax benefits and other advantages of land owner- 
ship; and hard-headed business operations relying on benefits of integration 
and management centralization. It thus embodies elements of shielded 
and advantaged competition in relation to normal commercial farming, 
and furnishes a combination of market-scalper and labor-scab cutting 
into potential opportunities for full-time commercial operations. It is 
making it difficult to find and to build an effective commercial farming 
unit. In its major phase of nonoperating proprietorship it tends to favor 
the better-established rather than the beginning operator, thus restricting 
expansion opportunities and increasing further the competitive disad- 
vantage of the less-developed farm. In this form it frequently stymies 
desired development processes for the establishment farm, forcing reliance 
on alternatives for which the beginning farm is often least well equipped. 
Alternately, the enforced lapse of progress results in discontinuance of 
farming or a shift to some form of part-time operation as the means of con- 
tinuing a farming career. It may well be furnishing the main support for 
growth of contract farming—the beginning operator under pressure readily 
sells himself cheaply trying to retain his foothold in farming. 

The broadest and severest effect of this invasion apparently rests in 
carrying land values out of manageable range for the ordinary commercial 
farmer and especially the beginning operator. At the same time, the outside 
competition to commercial farming probably involves increasingly signifi- 
cant pressure on farm establishment with respect to market competition. 
While still remaining more limited in the aggregate, it entails progressively 
more severe marginal competition in terms of sharing the potential com- 
mercial market. In its growing scope it is bringing the day closer when 
commercial farming interests, with strong justification, may seek some 
isolation from its force. 

The end result of the combined changes in investment position and in 
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access to farming has been a drastic narrowing of entry-port to farming 
for the individual seeking establishment without special assistance 4, 
advantage. Requirements of initial capital and other inroads have effey 
tively blocked attempted establishment of a substantial segment of would. 
be farmers. At the same time, the prospective burdens and risks of cop, 
solidation have discouraged both entry into and continuance of farming in 
favor of seemingly more tractable alternatives. 

Perhaps even more significant as a result has been the critical survival 
situation created for the operator undertaking establishment with the fim 
purpose of completing a farming career. For such operators the large 
capital requirements and tightened competition have raised and widenel 
the traditional “hump” confronted in securing a start in farming. Greate 
and more complex needs of capital have put heavier pressure on th 
adequacy of working capital giving more precarious maintenance ¢ 
essential operating efficiency. Greater reliance on depreciable element 
of capital and purchased production inputs and larger claims of minimun 
family support have established high fixed-cost ratios and break-even 
points for the common establishment unit giving a more serious con. 
petitive disadvantage and higher vulnerability to establishment circun. 
stances. Notwithstanding amelioration by institutional processes giving 
additional protection against various farming insecurities, establishment 
farming has been carried into a higher-risk context than formerly obtained 

Gearing establishment to survival requires a basically stronger mo- 
mentum of the initial establisment operation. In these terms it suggests an 
essentially altered view of the establishment process; as against mor 
gradual staged progression, successful establishment has become mor 
nearly a one-shot process of clearing the hurdle by reaching a near-con- 
petitive position through full-time farming or back-logging the farming 
operation with some form of non-farming support. 

This is not to suggest that unsupported career-farmers have not been 
able to gain access to farming in essentially satisfactory numbers. They 
have done so over the past 15 years on the basis of the more favorable 
farm income situation supporting farming progress. They have done 9 
through the more widespread assists furnished by diverse establishment 
processes under conditions of relatively buoyant employment and fiuid 
farming opportunities. They have done so by virtue of the wider aberra: 
tions of success allied with recent establishment and they have done 9 
through sheer sacrifice, through extraordinary personal effort. 

They have, however, done so in greatly reduced numbers which may 


further decline with the more restrictive farm income situation. And | 


they have done so with basically less security and less certainty of find 
establishment than heretofore. Without a strong force of formerly im 
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portant involuntary liquidation, recent farm establishment has been sub- 
ject to a high number of casualties mainly involving voluntary discon- 
tinuance of farming in favor of prevailing nonfarming opportunities. A 
notable feature of western Canadian experience in this regard has been 
the high rate of withdrawal of comparatively better-established operators. 
While a number of extenuating circumstances make it more pronounced 
for this area than elsewhere, the situation is by no means unique and attests 
to the severe grind of the present establishment process and the shaky 
basis of new establishments. It belies accepted axioms implying once a 
farmer, always a farmer, or that 20 years of farming essentially confirms a 
farming career. 

The reduced entry into and additional withdrawal from farming repre- 
sent the main positive contribution of the changed establishment situation 
from the standpoint of desirable industry adjustment. The lower rate of 
farm regeneration has furnished the larger share of recent gains in 
aggregate agricultural efficiency. Important as this has been it may hold 
even greater significance in the event of a broad scale economic recession 
in which a closed door to establishment would prevent the back-flow and 
dam-up in farming which has been an important secular force in agricul- 
tural maladjustment. 

Countering this essentially favorable aspect, the directions and force of 
the process leave great concern as to its acceptability in terms of broader 
and longer range considerations in farming adjustment. Aside from the 
fact that it may result in undue throttling of farm entry it is not furnishing 
the desired form of farming continuity. It is encouraging an excessive scope 
of part-time and indirectly supported farming and contributing to strong 
industry participation in farming against the desire for wide diffusion of 
full-time family operatorship. It is widening rather than narrowing the 
dispersion of farming efficiencies and providing doubtful selection of the 
most capable operatorship. 

In the conflicting relation involved, reorientation of the establishment 
situation should not envisage more selective access to farming than now 
prevails. The aim, rather, should be a more discriminative process which 
retains rigidly individual access. It should allow wider opportunity for 
full-time farm establishment and permit a wider berth for entry by the 
unassisted young career-farmer as a balance against the advantages of 
family transfer and non-farming inroads. It should permit more advanced 
establishment of the beginning operator assuring progress toward more 
uniform efficiencies in the industry. 

Establishment in the developing situation requires better-equipped 
operators. Along with a high level of technical competence it especially 
demands the managerial capabilities which will win through the difficult 
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survival situation. For the beginning operator such qualifications represey 
almost as important a resource as the physical capital brought to farming 
Pre-farming training for farm and nonfarm youth looking to farmip 
careers, and more inclusive extensive processes carrying nearer to the jp. 
dividual operating situation are emphasized as are the forms of adviso 

assistance and supervision combined with credit programs and other base 
of assistance to establishment. Another concern is to find more effective 
forms of income generators which can be built into the starting farm, The 
search is for more immediately productive forms of farm development fo; 
flexible and temporary forms of extra enterprises and for desirable 

of non-farming income supplements which will give added savings with. 
out undue conflict with the longer-range development needs of the fam, 
The latter presumably admits various phases of part-time farming and 
outside-farm activities as successful aids to establishment. Preferably, 
however, they should assist eventual full-time establishment rather than 
serve as continuing props for inadequate and often mediocre farming 
operations. 

Without denying the need for a broad range of facilitating measures, 
the more basic means of assisting establishment is still that of providing 
more facile access to a more adequate complement of starting capital. For 
the family-based beginning farmer this calls for more-developed family 
arrangements by way of more adequate family operating agreement, 
broader retirement and inheritance arrangements to desired farming con- 
tinuity. The aim should be earlier autonomous establishment or mor 
broadly-based family operation as against the large, complex, father 
dominated forms of many existing family operations. 

For the unattached operator, and in the absence of more adequate 
credit arrangements, access to effective starting capital leans heavily m 
the leasing process. In this area the need is for readier access to available 
leasing operations, especially the nearer-developed, equipped farm pass 
ing through the retirement stage. More flexibile types of leasing arrange- 
ments and more closely integrated forms of credit, particularly those re 
lating to working and production-capital supply, would put such operator 
on a more nearly equal footing with established operators and family-based 
starting operators in gaining control and making headway in such oper 
tions. 

Alternative business-structures suggest essentially narrow opportunities 
for furnishing a more satisfactory capital-base in support of beginning 
farming. Apart from the family arrangement, partnership forms of farm 
ing have so far shown limited force and extension. Full-fledged cooper: 
tive farming, in turn, in the setting and against the background of North 
American farming, has shown little success in overcoming the force of 
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traditional organization and socio-personal obstacles to cooperative opera- 
tion. In contrast the corporate structure affords a more individually- 
oriented and impersonal business relationship admitting wider possibilities 
of general application. Its larger gains would flow from readier mobiliza- 
tion of capital for individual farming operations on the basis of more 
flexible and less risky investment participation. It does not appear to hold 
strong prospects for the more common run of farming. Rather, its flexi- 
bility and other advantages are more likely to see outlet in support 
of larger-scale farming organization and the more complex forms of 
business-combinations coming into farming. As against these broader 
changes of structure, establishment farming would benefit from more 
limited processes of equity-finance, particularly as applied to real-estate 
investments, which would defer or reduce the large burden of real-estate 
capitalization for the starting operator. The individual starting farm could 
also achieve important benefits from further extension of informal coopera- 
tion and formal arrangements in terms of capital sharing, returns-sharing 
and leasing applying to individual elements of starting capital. Recent 
developments in such forms as continuous equipment leasing and phases 
of capital provision involved in contract operations are affording generally 
wider scope for such activities. 

The fringe-relation of most of the above forms of assists to farming 
establishment confirm the dominant role of credit as the central process 
for achieving more favorable continuity in farming. Better credit opera- 
tion in this regard does not support indiscriminate credit expansion. Rather, 
it calls for rigorously selective and essentially discriminative credit de- 
velopment, carrying to preferred phases of establishment and aimed ex- 
pressly at strengthening the position of beginning and establishment 
farming relative to established operations and outside competition. 

The force of the growing scope of farm integration in modifying the 
establishment situation is still open to conjecture. It is difficult to rationalize 
views from some quarters which see virtual disappearance of basic agri- 
cultural problems in a glowing future of “agribusiness.” In its still narrow 
applications, and with its attenuated implications, it does not yet lend 
conclusion of either consistent or desirable operation. It holds aspects of 
apparently favorable operation in the sphere of temporary capital aid and 
income generation of special significance for establishment farming. It 
suggests desirable applications in areas of agricultural production requir- 
ing a strong force of market integration. It can be more nearly condoned 
as an effective alternative to other assists such as credit development in 
areas where excessive risks impose unmanageable credit conditions. On 
the other hand, anticipating its application to the broader area of general 
farming carries a dominant suggestion of retrogression by way of sacrific- 
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1622 TRUMAN R. NopLAND 
ing values of individual and independent proprietorship. In this relation 
it suggests reversion to a form of financial feudalism not unlike the landed 
feudalism of former times, with perhaps baser aspects of dependence tha, 
the earlier status entailed. 


DISCUSSION: INCREASED CAPITAL REQUIREMENTS AND 
THE PROBLEM OF GETTING STARTED IN FARMING 


TRUMAN R. NODLAND 
University of Minnesota 


Van Vliet has given us a scholarly presentation. The title of his paper 
suggests a discussion concerning the actual capital needs for beginning 
farmers. Instead he provides us with a more general presentation relative 
to the problems of capital accumulation. 

In interpreting Van Vliet’s article the following seem to be the primar 
points in his presentation: 

1. Capital requirements have increased greatly as a result of advances 
in technology and specialization. 

2. Larger farm incomes are needed to pay for the greater capital invest: 
ments and the higher standards of living demanded by farmers and their 
families. 

3. The basis for entry into farming has changed to some form of leasing 
or profit sharing device instead of working as a hired hand until sufficient 
savings have been accumulated for a more direct entry. Increased atten. 
tion is being given to family-farm transfers. 

4, Nonfarm sources will furnish more of the investment capital used 
in farming including outright ownership which in turn may bring land 
values out of range of the average individual operator. 

5. There should be elasticity of access into farming for those who have 
the desire and managerial capacity to farm. 

6. More training will be needed by the beginning farmer of the future 
in order to have the necessary technical and management skills. 

7. More rapid capital accumulation during the establishment period 
will be needed in order to reduce possibilities of failure. This involves 
easier access to an adequate amount of capital and more desirable family: 
farm transfer arrangements and leasing systems. 

8. Credit based on character, capacity, and ability as a farm operator 
instead of collateral security will strengthen the position of beginning 
farmers. 


Van Vliet’s paper is rather all-inclusive and general. All farmers, itt | 


cluding the well established individuals have problems relative to the 
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increased capital requirements of farming. Beginning farmers have the 
same problems plus many others. A more concentrated discussion of the 
problems of the beginning farmer would have perhaps been more useful. 

Anyone in close touch with prospective farm operators will find their 
discussions centering around the following—how can we find a farm to 
operate; what is the minimum amount of capital required; and what type 
of operating arrangement will fit my particular capital circumstance. Van 
Vliet déplores the importance some people place on minimum capital 
requirements for gaining entry into the farming profession. On the con- 
trary this is the basic problem for all except those favored by unlimited 
family support. The farming lifetime of an individual is relatively short— 
probably 35 to 40 years at the most. The young man who is choosing farm- 
ing as a career is anxious to get a start in his profession as soon as possible 
and that generally means with inadequate capital. Capital accumulation 
by means of urban or outside employment is a slow and tedious process. 
While it is a possibility for a few it does not offer much hope for the ma- 
jority. Gaining entry into farming as in any other profession requires 
sacrifices and a hard tedious climb to the top with failure waiting to trap 
any who make serious errors in judgment. The young graduate of a law 
school may hang up his shingle and wait for clients. The office will be 
rented, a desk will be purchased on credit and he may do his own typing. 
Income may be meager at the start. It is quite similar with farming. 

Easier credit even with a highly developed selectivity of those receiving 
credit has some advantages. However, interviews with farmers lead me to 
believe it is not scarcity of credit that is a problem but rather it is the type 
of credit available which leads to difficulties. Intermediate credit is 
needed and we are moving toward an understanding of this problem. 
Credit is a tool available to the farmer just as machinery, land and build- 
ings are tools to be used. However they must be used wisely and fully 
in order to be effective. Too much credit can lead to dangers for some. 
The “snub-loop” can effectively strangle one who has borrowed too freely 
as well as the farm operator who lacks capital. 

Van Vliet seems to be concerned about the small number of men enter- 
ing the farming profession and the difficulties of getting into farming. We 
do not need as many as we now have. Farmers are even paid to reduce 
production or take land out of cultivation. There is simply not room for 
all the men who desire farming as a career. 

It is good that emphasis was placed on the need for better trained farm- 
ers, Management is the critical item and not lack of capital. The farm 
operator of the future will need all the skills, training and experience 
which can be acquired in order to be successful. 


CORPORATE ORGANIZATION OF FAMILY FARMS 
N. G. P. Kravusz 


University of Illinois 


HEN property and income were subject to few taxes and capity 

investments were fairly small, self-operation with employees or a 
landlord-tenant agreement satisfied most farm owners. Today many fam. 
ers are subject to high estate, gift, inheritance, and income taxes, and 
their capital investment is quite large. These factors plus the growing 
need for more efficient farming and for continuity in a going busines 
prompt many farmers to seek other forms of business organization, The 
farm corporation can, in some cases, meet this demand successfully, 

It seems clear, however, that coporate organization has more to offer 
families owning large farms. If income is sufficiently high, there can bean 
income tax advantage. Substantial equity interests can be transferred du. 
ing lifetime without dividing the farm and without relinquishing contr 
over any part of it. This allows fair family settlements and avoids high 
death taxes and rising costs of probate administration. Continuity of oper. 
ation is more easily provided for—the retirement, death or disability of a 
family member need not materially affect farm operating efficiency. 

Let us then investigate. 


Advantages of Incorporation 
Easy distribution and transfer of ownership 


It is common knowledge that ownership of corporation assets is divided 
into parts called shares, represented by certificates of stock. A share can 
be transferred by delivering the certificate to the new share holder and 
registering the transfer on the corporation books. The owner of a share 
of stock may sell it, leave it to a designated person by will, make a gift of 
it, or allow it to go to his heirs by the laws of descent without breaking 
up the business. Shares of stock also provide a simple way for the oncom- 
ing generation to gradually buy into the farm business. 

Since stock issues are usually divisible into any number of shares and 
classes of shares, control can be maintained by the active management 
group. Control over the transfer of corporate shares can regulate the 
ownership of a corporation and affect the continuity of its management 
and business operations. Shareholders of a farm corporation therefore 
usually wish to place certain restrictions on transfer of shares. These cat 
be stated in the preincorporation agreement, and should be placed in the 


by-laws or in the articles of incorporation after the corporation is orgat- 


ized. 
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CoRPORATE ORGANIZATION 


Limited individual and corporate liability 


A shareholder ordinarily is liable for debts of a corporation only to the 
extent of the shares of stock he owns unless he has signed as surety for a 
corporate debt. And just as the shareholder is not personally liable for 
corporate debts, a corporation has no liability for a shareholder's personal 
obligations. 

When farming is only a part of an individual's total business enterprise, 
he should consider incorporating his farm business to protect his outside 
assets. Because a shareholder's liability is limited, only the assets he places 
in the farm corporation will be affected by farm profits or losses. For 
farmers planning an operation involving high risk (truck farming, sheep- 
feeding, etc.), the corporation is a means of limiting possible losses to the 
assets in the business. 

This insulation against indebtedness extends to tort liability. The cor- 
poration is liable for damages inflicted by its employees, but not beyond 
the corporation. 

In most cases the family farm corporation should have liability insur- 
ance protection. It is possible, of course, that the amount needed may be 
no less than if the operation were a partnership or sole proprietorship. 


Perpetual existence 


Individual proprietorships and partnerships legally terminate on the 
death of the proprietor or a partner, although by agreement a partnership 
business may continue. A corporation is not legally affected by the death 
of a shareholder. 

A corporation exists as long as the shareholders desire it and it fulfills 
the requirements of the law. It can continue to function throughout the 
changes in ownership caused by one generation replacing another, be- 
cause shares of stock, rather than farmland, livestock, and equipment, are 
passed to the next generation. This is of particular advantage when heirs 
exceed in number the farms devised. 


Possible increased efficiency 


The very nature of incorporation compels the keeping of accurate rec- 
ords—something more easily neglected under other business systems. 
Keeping adequate records, advance planning, and reporting results, tend 
to promote efficiency. ; 

The by-laws of a corporation usually designate how authority will be 
delegated, business policy, and organizational and operational procedures 
to be followed. This aids in reducing duplication of effort and conflict of 
policy, which may be present in more casual types of business organiza- 
tion, Although incorporation is not a substitute for the ability of the busi- 
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ness associates to get along, it can reduce sources of friction and it pre. 
sents a means of settling business disputes more easily. 

Such a formal structural system often results in reduced expenses and 
increased profits. 


Tax advantages 


If a farm family has a high net income, it is possible to reduce incom 
taxes by incorporation. The first $25,000 of taxable corporate income js 
taxed at 30 per cent. An additional 22 per cent is charged on income over 
$25,000. The personal income tax rate for a married person is 30 per cent 
on taxable income from $12,000 to $16,000. It increases to 53 per cent 
at $36,000. 

At certain levels of farm income, therefore, current taxes may be te. 
duced by splitting the income between the individual (or individuals) and 
the corporation. This may be done by paying out part of the corporate 
income as salaries and retaining the balance in the corporation as accum. 
lated earnings. 

Money retained in the corporation cannot later be paid out to the indi- 
vidual shareholders without further taxation. However, ordinary income 
is often shifted to capital gain. There is also the possibility that a higher 
tax basis will be obtained if one of the shareholders should die. (The new 
basis would be the market value of the shares at the time of his death) 

A married person operating his own farm business and receiving a 
taxable income larger than $16,000 may incorporate with income tax sav. 
ing by retaining part of the income in the corporation. (The tax rate fora 
single person goes over 30 per cent at $8,000 and 53 per cent at $18,000. 
Thus for a single person incorporation may reduce taxes if his taxable 


TABLE 1. ComMPaRIsON oF INcoME Tax FoR MARRIED FARMER UNDER INDIVIDUAL 
PROPRIETORSHIP AND UNDER CORPORATE ORGANIZATION 


Net earnings Amount 
before salary Distribution of tax 
Under individual proprietorship 
$ 5,000 All to individual $ 660 
15,000 All to individual 2,960 
20 ,000 All to individual 4 , 532 
40,000 All to individual 13 , 354 
60 ,000 All to individual 24,176 
Under corporate organization 
5,000 $ 5,000 salary to individual $ 660 660 
none retained in corporation none 
15,000 $15,000 salary to individual 2,960 2.960 
none retained in corporation none ; 
20,000 $17 ,000 salary to individual 3,560 4. 460 
3,000 retained in corporation 900 ? 
40,000 $17,000 salary to individual 3,560) 49 460 
23,000 retained in corporation 6,900 ; 
60,000 $35 ,000 salary to individual 10,800 18.300 


25,000 retained in corporation 
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income is greater than $8,000.) Also, when a farm owner is in a high tax 
bracket because of substantial outside income, incorporation of the farm 
business may mean a tax saving. 

It should be noted that when all of the income from an incorporated 
farm business is paid out as salaries to the owners, income tax liability 
is not increased by incorporation. 


Means of improving credit status and pooling capital 


Corporate organization, by bringing capital together under single uni- 
fied control, may improve the credit status of the business. 

There are several reasons for this increased financial strength, First, a 
corporation continues to function even though an owner (shareholder) 
should leave. There is continuity of operation. Second, lenders and invest- 
ors prefer to deal with the unified and assumedly able management which 
they expect to find in a corporation. Third, the credit of a corporation is 
not impaired by the individual liabilities of a shareholder. 

The second point is, of course, arguable. Incorporating does not neces- 
sarily elevate the level of management. However, to the degree that (1) 
younger members of the family, who may have had formal agricultural 
education and who usually are more prone to accept and to execute new 
ideas, are given or acquire a greater voice in decision-making, and (2) 
more and better records are kept, incorporation may promote manage- 
ment. 

A corporation also allows a pooling of assets from various sources. 
People who for some reason cannot farm actively (urban relatives, friends 
of a farm family, or retired farmers) still can invest in the farm business. 
And two or more farm families who individually might not have enough 
capital to farm efficiently might use the assets they do have to best ad- 
vantage by pooling them in a farm corporation. 

There are natural limits to securing outside investment capital for a 
family farm corporation. Stock control rests in the farm family. Removing 
profits through salaries is a logical scheme of operation, since it avoids 
double taxation. The investor may find the divident cupboard bare. 


Disadvantages of Incorporation 
Initial cost of incorporation 


A corporation must pay certain fees and taxes which are not required 
for other types of business organizations. Illinois is used as an example, 
since the writer is familiar with the rates used. 

The Secretary of State charges fees for filing corporate statements or 
reports in his office. The fee is $5 for filing an application to reserve a cor- 
porate name, $20 for filing the articles of incorporation, and $1 for filing 
most other statements and reports. 
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The following is an example of the total initial cost (not including pro. 
fessional fees) of incorporating a typical 200-acre Illinois cash-grain farm, 


The business: 


2,000 
Total proposed capitalization ...................000. $108,000 
The fees: 


Tax disadvantages 


A corporation is subject to at least the following taxes: (1) federal in- 
come tax and (2) state franchise, income or capital gains tax, and in some 
cases (3) federal excess profits tax. 

Corporate income is subject to corporation income taxes and, when 
distributed as dividends, to individual income taxes. However, paying out 
most of the earnings as salaries or accumulating them in the corporation 
can eliminate much or all of this disadvantage.’ Care must be taken if cash 
accumulations exceed $100,000. Above that figure, accumulations must be 
reasonably related to the business or be subjected to an extra tax of 27h 
to 38% per cent. 

Another device for minimizing the income tax is to thin the corporation 
by using loans instead of stock investment. A bond or debenture bears in- 
terest which is deductible by the corporation. If a five or six per cent inter- 
est rate is used and the bond to stock ratio does not exceed 2 to 1, no 
trouble should be encountered from the revenue department. It is obvious 
that a substantial investment is necessary before this device overcomes 
the double tax disadvantage. 

There is a federal stamp tax on the issuance of shares and, with few 
exceptions, all sales, agreements to sell, or gift transfers of shares of the 
corporation, after their original issue, are subject to a federal stamp trans- 
fer tax. This tax is approximately one-tenth of one per cent of the stock 
value. 


State taxes are no small item. Using Illinois again, there is an annual 


* New tax amendments (September 2, 1958) provide for an election by stockholders 
of a small corporation to be taxed like a partnership. 
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franchise tax of 50 cents per $1,000 of stated capital and paid-in surplus. 
A farm corporation is also subject to an annual capital stock tax. The 
amount of this tax is computed by deducting from the total value of the 
corporation the value of property which is assessed locally plus debts for 
current expenses. The difference is called capital stock value and is as- 
sessed on the same basis as other personal property. This tends to tax all 
of the corporation’s personal property, including cash, whereas only about 
20 per cent of non-corporation personalty is assessed in the state. 

Most states have a corporation income tax. Rates vary from 1 to 8 per 
cent of net income, generally higher than rates on individuals. 


Formality of organization and operation 


State laws are quite specific about procedures required in operating a 
corporation. The management must be handled by shareholders, directors, 
and officers, each performing the duties and exercising the powers granted 
him by the law. 

A nonincorporated business, on the other hand, is organized along 
whatever lines the owners find most suitable. Its management is guided 
largely by reason and custom. 

Articles of incorporation must be completed in detail and properly filed 
and organization fees paid. Shareholders must meet to elect directors and 
adopt by-laws defining their powers and duties. Directors are required to 
meet and elect officers, resolve corporate policies and practices, and begin 
business. 

Reports must be filed with the state when the corporation does certain 
things, such as increasing its capitalization or issuing additional shares. 
An annual report of business must also be filed. 

A corporation is required to keep correct and complete books and rec- 
ords of account, minutes of the meetings of its shareholders and board of 
directors, and a record of its shareholders, their addresses, and the num- 
ber and class of shares held by each. 

The sales of shares in a farm corporation are usually exempt from regis- 
tration under the securities laws, but the possibility of coming under them 
should be carefully checked. The Federal Securities act requires registra- 
tion of securities when an issue over $300,000 is offered to the public. 


Ownership and Management 


In a “close” corporation ownership and management are substantially 
identical. Problems are created by differences in equity. Stock control 
does not necessarily coincide with management control in a family cor- 
poration. Members of the board of directors each have one vote, and a 
majority vote is binding. Since a choice of board members is limited in 
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a family corporation, the big fist of stock control loses much of its punch, 
The preincorporation agreement (shareholders’s agreement) is bein 
used by attorneys as a solution to many of the control and transfer prob. 
lems of family corporations. It serves as a guide for the incorporators 
while the corporation is still in its formative stages and unable to act for 
itself. It may also be used to restrict the rights of shareholders in the 
purchase and transfer of shares, and to restrict the powers and duties of 
directors, officers, and shareholders in the operation of the business, 

A preincorporation agreement for a farm corporation will usually in. 
clude the following: 

(a) Agreement to incorporate. The incorporators agree that the corpora. 
tion shall be organized, that it shall issue a given kind and number of 
shares, and that they agree to buy these shares or trade property for shares 
in stated amounts. 

(b) Naming of employees, directors, officers, and their salaries, The 
agreement may name the shareholders who will work for the corporation, 
their duties, and their salaries. Since in a farm corporation the sharehold. 
ers themselves usually will act as directors and officers, the agreement 
should state which position each will occupy. 

Decisions of directors and officers which the incorporators feel should 
require unanimous approval may be included in this agreement and later 
written into the articles of incorporation and by-laws. Regulation of share- 
holders’ votes and quorum requirements must be made a part of the by- 
laws, but may also be included in this agreement for later adoption as 
by-laws. 

(c) Restriction on stock transfers. Restrictions may be used to keep cor- 
porate control and assets in the hands of the original owners or selected 
successors. They may provide that, if any shareholder resigns from the 
employ of the corporation, attempts to sell, pledge, or otherwise encum- 
ber his stock, becomes ill or incapacitated for a certain period of time, or 
dies, the corporation or the other shareholders, in proportion to their hold- 
ings, shall have the right to purchase his shares. If this option to buy is to 
be a permanent restriction, it should also be included in the articles of 
incorporation. 

An agreement for life insurance on the lives of the individual share- 
holders may be used to supplement the option to buy the shares of a de- 
ceased share holder. The surviving shareholders, the corporation, or an 
independent trustee is made beneficiary of the policy. The proceeds pro- 
vide funds with which to pay the heirs, executor, or administrator of the 
deceased shareholder for the value of his shares. 

(d) Evaluation of shares. If the method of valuing the shares is included 
in the preincorporation agreement, it will reduce the possibility of later 
disagreement when shares are transferred to a different owner. One or 
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more of the following methods may be used—(1) Book value method. (2) 
Mutual agreement among the shareholders. (3) Separate outside appraisal 
of the corporate assets. 

(e) Term. The preincorporation agreement may be for a temporary 
period or for a more permanent term. Usually the term is a set number of 
years (such as five or 10) and thereafter from year to year, thus continuing 
the agreement in force even after the corporation is organized. A clause 
can be inserted permitting the termination of this agreement by a majority 
(in number or interest) of the shareholders. 


Operation Under Corporation 


The farm corporation has the same operating decisions to make as does 
the farm partnership, the landlord and tenant, or the single owner- 
operator. A corporate management system, however, handles such prob- 
lems in a slightly different way from that in which they would be handled 
in the other types of business organizations. 

There are three different management groups in a corporation, the 
share holders, the directors, and the officers. Each group has the power to 
authorize certain things and perform certain acts in the operation of the 
corporation, and since the shareholders are usually also the directors and 
the officers in a farm corporation, the same people will be performing the 
functions of all three groups. 

The business and affairs of a corporation are managed by a board of 
directors. An individual director has no authority as such, and assent of a 
majority of the directors will not bind the corporation unless they act at 
a meeting as a “board.” 

The officers of a corporation are employed as its agents and the office 
itself confers no power to bind the corporation or to control its property. 
This power comes directly from the board of directors or is implied 
through custom and practice. 

The president may sign contracts (including promissory notes) and 
perform other duties ordinarily part of the operation of the corporation’s 
business, but he must have authority from the board of directors to enter 
into any unusual contracts, and the by-laws may require that he obtain 
approval of the board before he does certain other acts. 

It would seem quite natural in some families to grant considerably more 
than usual powers to the officers where the parents are active officers and 
controlling stock owners. However, as parents graduate to retirement and 
as stock is more evenly distributed in the family, a reversion to democratic 
board action should result. As each generation advances, however, there 
may be a cycle of power concentration gradually shifting toward equality, 
not unlike the cycle of sole proprietorship and tenancy in common. 
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Is There a Trend Toward Incorporating Family Farms? 


As farms have increased in size and value and as operating capital 
needs have grown, concomitant with problems of personal and employee 
liability and substantially larger transfer taxes farmers have become ip. 
quisitive about partnerships and corporations. Joint tenancy is no longer 
the panacea for all ills. 

Farm partnerships are increasing and, with properly drafted agree. 
ments, offer some advantages over an employer-employee or a landlord. 
tenant relationship. But transfer and control flexibility are missing in g 
partnership, and particularly those farmers with sizable holdings and/or 
large families are seeking information about corporate organization, 

A recent student survey of farm corporations in Illinois disclosed the 
following: (a) Thirteen farm corporations were reported. (b) Eleven of 
the thirteen are located in the northern one-third of the state. (c) Dates of 
incorporation ranged from 1950 to 1957. (d) Size of farms incorporated 
varied from 450 to 3,300 acres. (e) Over 75 per cent of the firms restricted 
shares to family members. However, most of the farms had professional 
managers. (f) Grain, livestock, and a combination of the two accounted 
for the types of farming in use. (g) The average annual net income in 
the past two years has exceeded $15,000 per firm. (h) Estate settlement 
was the principal reason given for incorporating. Other reasons given 
_ were (1) limits corporate and individual liability, (2) keeps family together, 
(3) encourages all members of family to retain interest in farm land even 
though some are nonresident and (4) is easy to transfer interests. (i) No 
one expressed dissatisfaction with the corporate structure. 

From this limited survey, it appears that in Illinois the average-sized 
family farm has not been incorporated. However, curiosity is present. A 
substantial number of the farmers visiting the Agricultural Law office to 
talk about corporate organization are in the 200- to 260-acre class. They 
are concerned about keeping the farm intact at death, transferring prop- 
erty by gift, death taxes, shifting management and some ownership to 
children, expansion capital, and personal liability. They want to know 
whether a corporation will help to solve these problems. 


Conclusion 


It is possible that a family owning an average-sized farm will conclude 


that some points of advantage of incorporation outweigh incorporation 


costs, franchise taxes, and formal requirements of corporate operation. 
This may be particularly true if the family is large, thereby presenting 
inheritance problems, or when assets of family members must be pooled 
to expand the farm business, or when heirs of an estate find that they 
cannot economically divide the farm and wish to keep it intact. More 
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often, however, these persons find that a partnership, or a sole proprietor- 
ship with planned title arrangements, will solve their problems as well as 
or better than a corporation. 

Larger farms, with more equipment and employees, have a more serious 
liability problem. Insurance can be used whether or not the business is 
incorporated, but with a corporation any uncovered risk is limited and 
outside investments are protected. 

Greater efficiency, higher production and increased net income may 
result with corporate operation. But again it seems logical that a larger 
operation may be more apt to benefit due to more resources, including 
additional family members who can be persuaded to stay on the farm. 


DISCUSSION: CORPORATE ORGANIZATION 
OF FAMILY FARMS 


W. H. Yaw 
Farm Clinic of the United States 


There is no question but that successful farmers faced with the prob- 
lem of passing the land to their children and with keeping the land in a 
block for economy of scale are much attracted by the idea of incorpora- 
tion. On the other hand, they are wary of an arrangement requiring too 
much legal counsel and paper work. Krausz has presented clearly and 
with objectivity the pros and cons of incorporation from the legal and 
financial points of view. His paper should be of assistance indeed to many 
who are asked to advise farmers about incorporating. 

A changeable tax structure, both state and national, is an added hazard 
warranting serious consideration. Davis (of Colorado) did some work on 
California farm incorporations covering the years 1910 to 1951. In that 
4] year period laws concerning taxation changed radically. Owners of 
land who incorporated primarily for tax savings found themselves in a 
less advantageous position a few years later. Added to this was the diffi- 
culty of limitations on water rights and availability of credit. There is no 
reason to believe the tax structure will not be changed in the future (Iowa 
situation). 

Incorporations during this period varied between 1,745 and 5,400 from 
1910 to 1944, rose sharply to 11,412 in 1945, then dropped steeply to 
8,300 in 1951, the last date on which the California information has been 
compiled. From this it is also evident that incorporation is not a panacea 
for the obstacles in farming. 

One point in the paper raises question—the suggestion that it is easier 
for a corporation to obtain credit. This would hinge on scale and diversity 
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of corporate assets. National policy, especially in times of stress, frowns 
on loans to corporate farms. The tendency is for lawmakers to protect 
single-ownership farms. On the other hand, an owner with a widely diver. 
sified financial statement has little difficulty with credit at any given time, 

At first glance it would seem that a scattered family with one farm 
would be best served by incorporation. However, observation says this 
does not seem to be true. If only one or two of the members expect to 
stay on the land, the most workable policy seems to be for full proprietor. 
ship to rest in his or their hands. Very often this process has already been 
started within the lifetime of the original owner. If the family gets along 
amicably, the rest of the heirs can be paid off with considerable flexibilty, 
If difficulties arise, usually the purchaser goes to an outside commercial or 
governmental source for funds, promptly paying off the remainder of the 
heirs. 

A number of incorporated farms do come to mind that are typical of 
the minority of efficient commercial farming cases where incorporation js 
an advantage. Farming is a business characterized by anywhere from 
twice to four fold the investment per worker that industry invests, It is 
also a business characterized by much less time available for manage. 
ment. This is why perhaps the pictorial scene of the family working to. 
gether, the younger members doing the immediate tasks at hand, the older 
members being more concerned with the strategic management tasks has 
been drawn as an ideal. 

It is this same scene which is large enough, (1) to have adequate finan- 
cial machinery at its fingertips, (2) to have a large enough supply of man- 
agement for both the day-to-day and the strategic management, and (3) 
to permit the members of the family to specialize in some phase of the 
farm, that incorporation of the farming venture has its best chance of 
succeeding. 


There are striking similarities in these cases. The volume of income | 
from the land has always been relatively high. A number of children are | 


involved. From the start of the family they all worked together, planning 
their lives with the object in mind of coming back to the land. After edu- 
cation, and possibly before or after marriage each individual returned 
to take charge and specialize in a particular area of farming in which he 
was most interested or had the most ability. Incorporation allows the de- 
velopment of a volume of business which lends itself to advantages of 
increment economies of scale. These situations are among our very best 
examples of efficient family farms. These are the farms in a position to 
capitalize on the industrialization of our agriculture which appears now 
to be at our doorstep. 

Such incorporation can capitalize on the chief tax advantages of wages 
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rather than dividends plus the capital gains accruals. Since wages must be 
reasonable in respect to services actually rendered to be deductible, there 
is no tax advantage at present in that area for absentee heirs. 

Another area of family farm incorporation is the voluntary incorporation 
of several smaller farms for their mutual benefit. This has been done be- 
fore for various reasons, i.e. 160 acre water limitations in California or as 
Miller (of Missouri) suggests could be done for more efficient use of re- 
sources. However, unless the object of incorporation goes beyond mere 
efficient use of the land, we come back to Krausz’ position that in few 
cases are the advantages strong enough to justify the action. 

I have been interested for some time in farmers accelerating decentral- 
ization of industry. This is visualized as small corporate businesses in 
which managerial ability, capital, technology and engineering are com- 
bined to utilize the products immediately at hand as raw materials to be 
processed to go both ways—back to the land and to outside markets, It is 
possible a little research in this area might also set the stage for industrial 
utilization of farm products. 

An objective report on incorporation such as Krausz has presented to us 
is most valuable. It needs to be circulated and revised frequently so that 
we in applied economics have better access to present legalities and tech- 
nicalities of various forms of land ownership. 
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ROLE OF TECHNOLOGY IN ALTERING VALUE 
JUDGMENTS AND SOCIAL STRUCTURE 


THE IMPACT OF TECHNOLOGY ON RURAL VALUES 


M. E. JoHN 
Pennsylvania State University 


AN’S material environment is not limited as is that of the lowe 

forms of animal life to land, water, air, fauna, flora, temperature 

and pressure. In addition, it includes the product of his ability to discover 

and create, such as fire, gunpowder, newspapers, churches, and rockets! 

The presence of objects such as these in man’s environment is not only 

the product of his intellectual resourcefulness but also of his basic motiya. 
tion. 

The biological nature of man finds expression through socialized pat 
terns of conduct. Certain processes come to have social signficance for 
the maintenance of the group and hence tend to be perpetuated. These 
crystallized patterns of behavior carry with them a concept of properness 
and desirableness. “In a choice situation, they act as vectors which polar- 
ize impulse and action.”* These socially defined criteria which contr 
the selection of everyday means and ends are called values. They include 
such abstract concepts as comfort, security in all of its forms, status, and 
physical well-being. 

Because values are abstract it is difficult to measure the degree to which 
they are met. Furthermore, one’s expectations and aspirations keep ex 
panding as the new is developed. Value systems are never completely 
satisfied. It is this constant striving to satisfy an ever-demanding value 
system that motivates man to develop innovations. 

In every culture there are well-defined means to be followed in seeking 
to satisfy the value system. These commonly sanctioned methods serve 
to guide mental processes in creatively seeking ways to come closer to 
meeting the value system. To this extent the value system gives direction 
to technology. 

Many times a product of an individual's or group’s creativity is not 
accepted by the larger society if it fails to be defined as a maximization 
of the commonly held values. So values not only guide the direction of 
human ingenuity, they serve as criteria by which products are judged for 
acceptance or rejection.® 


* Allen, Hart, Miller, Ogburn, Nimkoff, Technology and Social Change, New York: 
Appleton-Century-Crofts, Inc., 1957. Chapter 1, p. 7. 
Robin Williams, Summary of Discussions of the Cornell Value Study Group, 
June 11, 1949, unpublished, p. 4. 
*For a fuller discussion of the role of “man’s will” in directing technology se, 
Allen, Hart, Miller, Ogburn, Nimkoff, Technology of Social Change, New York: 
Appleton-Century-Crofts, Inc., 1957, p. 18. ' 
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As the value system helps to determine the direction of technology, 
technology likewise slowly remolds the goals and ways of obtaining them. 

A major innovation introduces changes in three ways. First, it frequently 
brings about obsolescence in other products and processes. The develop- 
ment of the automobile and hard surfaced roads along with commercial 
air service has made the horse and buggy old-fashioned. Likewise, the 
development of technology in agriculture has eliminated the “threshing 
ring.” Innovation, therefore, frequently brings both pleasure and pain, and 
demands additional innovation to solve newly created problems. 

Secondly, innovations demand a reorganization of related production 
processes. This is clearly seen when a far-reaching invention reaches the 
farm or factory. Since management processes are so interrelated with ma- 
chines and men, an introduction of a new machine will require far-reach- 
ing reorganization of the production process to maximize its contribution 
to economic efficiency. If the innovation demands too great a reorgani- 
zation, adoption may be retarded. 

The third type of change that a major innovation demands is social- 
psychological in nature. Innovations often produce unanticipated con- 
sequences which can create serious social problems. Television is not all 
“good,” as defined by our value system, nor is the automobile or atomic 
energy. The festering social problems created by innovations are part of 
the aftermath and frequently demand additional social innovations to 
solve them. In some cases, adjustments in our value system are made, 
slowly and painfully, so that we come eventually to live happily with the 
consequences of material invention. A good example of this is the change 
in the concept “freedom.” As society has become complex with the activi- 
ties of each of us having greater effects on our welfare, we have gradually 
given up more and more individual freedom in order to protect that which 
we have left. 

Someone has rightly said that change breeds change. Part of this grows 
out of the fact that innovation usually adds to knowledge, which, in turn, 
opens up the way for further developments. 

In considering the impact of technology on rural values, I will restrict 
the discussion to three areas; (1) communication and transportation; (2) 
farm production; and (3) the household. 

It is so obvious that I hesitate to mention that the major impact of tech- 
nology in communication is to speed up the process of change. An inno- 
vation is brought to the attention of the masses much more quickly than 
years ago. Also with our present day knowledge of the techniques for 
instigating acceptance of change, present day media can be made more 
effective than in the past. For instance, in the introduction of a new inno- 
vation over television or through the printed page, care is taken to point 
out to the listener or reader how the new innovation will serve as a more 
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effective means for achieving desired goals. In bringing about a chan 
in institutions, we try to aid people in ordering or reordering their valy 
frequently by pointing out the necessity of de-emphasizing some valug 
for the sake of others. Most accepted innovations, in spite of thei ap. 
parent good qualities, demand some reshuflling of values. For example 


better education through consolidation of elementary and seconday 


ge 


schools comes as the result of giving up some cherished local contn, | 


Mass communication helps to bring about this necessary reordering of 
values. 


It is well known that the industrial revolution has had its greatest effec } 


on agriculture in the last few decades. The availability of machinery to do 
work on the farm brought about a profound change in man’s attitude 
toward work. The traditional rural attitude as handed down from th 
Calvinistic philosophy was that success comes to those who work hard 
and endure hardships.* While man for many years used innovation, 
they were used primarily to increase his output rather than to make the 
job easier. In essence, hard physical work had high value because it “pail 
off.” With the great increase in mechanization of agriculture, and larger 
managerial units of production, good planning in the use of resources has 
become more important than hard physical work. Consequently, the con. 
cept of what is work and its relative importance in the value system has 
changed. Currently the farmer who “uses his head” is respected more than 
one who excels in brawn. Also, if you can obtain a machine that wil 
perform an essential task more rapidly, more cheaply and more easily, 
you are considered wise. 

As the attitude toward work has changed, likewise the attitude toward 
rest and leisure has changed. Years ago leisure was not part of the “every- 


day man’s” life. Leisure was thought of as belonging to retirement or to the 


wealthy who did not have to work. In the first instance, leisure was a reward | 


for past hard work, and in the second instance, a sin. As the family income 
increased in purchasing power, more and more people could maximize 
their satisfactions by working less and devoting an increasing amount of 
time in spending money for experiences they enjoy. In the allocation of 
one’s time between production and consumption, the proportion spent in 
strictly consumption activities increases with income. As one middle-aged 
man said following World War II, “I made lots of money during the war 
but it was no good. I worked so hard and long that I didn’t have time to 


it. 
While the idea of leisure time is rather recent for the working class, this 
does not mean that previously they worked all the time. It was necessaty 


* Max Weber, The Protestant Ethic, Scribners, p. 98-128. _, 


enjoy myself and what good is the money if you do not have time to enjoy | 
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to take time to rest. “To rest” meant exerting as little effort as possible. 
When one devoted time allocated to resting in active leisure pursuits, it 
was commonly felt that he might as well be working. 

As the value placed on work, rest and leisure has changed, so has the 
concept of comfort. When a farmer made an investment in his production 
processes, it was done under the justification that it would pay for itself. 
When he made an investment in the house by adding a modern con- 
venience as running water, electricity or central heating, it was done to 
raise the level of living by adding to comfort. The motive for financial 
investment on the farm and in the house was quite different. But today 
technology has modified the farmer’s criteria for purchasing a new innova- 
tion in relation to his farm operation. With the change in the attitude 
toward work, farmers are looking for ways to make their work easier and 
more enjoyable. In a study of the economics of mechanical gutter cleaners 
in dairy barns conducted at the Pennsylvania State University, it was 
found that some farmers did not try to justify their purchase on an 
economic basis but simply said they purchased it because they were tired of 
shoveling manure.® The concept of higher level of living is no longer 
confined to modern conveniences in the home but also include the easier, 
more enjoyable methods of doing farm work. This increases the difficulty 
of decision-making because the additional criteria complicate the evalua- 
tion of new investments in farm equipment. 

Likewise labor efficiency is no longer restricted to the farm, for today 
one of the arguments for adding certain modern equipment in the home 
is that it saves labor. Years ago “women’s work” was thought of as having 
low economic value, but with the opportunities for employment available 
outside the home, labor-saving devices are considered worthy. Thus the 
criteria governing expenditures in the household and on the farm are be- 
coming more similar. 

Twenty odd years ago, Carl Taylor wrote that rural and urban people 
could be contrasted in the way they used money to contribute to status. 
He stated that in the city, social position was determined by the level of 
living, the house lived in, clubs belonged to, the car driven and the manner 
of dress. In rural areas social position was determined by the amount of 
accumulation the property owned and paid for and the money in the 
bank.* With the new rural attitudes toward work, leisure, and comfort, 
rural people are taking on the status values of urban society. 

Through the application of knowledge to agriculture, farmers have 
become convinced of the contribution of research and education in the 
attainment of their goals. This acceptance is an achievement that has 


* Study in process, 
*Carl Taylor, Rural Sociology, New York: Harper and Brothers, 1938. 
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taken years to acquire. Contrary to what one might expect, the honest-to. 
goodness farmers were not the first to show interest in the application of 
science to agriculture. One of the first organized groups dedicated to the 
promotion of science agriculture was organized in 1785 as the Philadelphia 
Society for the promotion of agriculture. Its members included gentle 
men farmers, among them Benjamin Franklin and Dr. Benjamin Rush, 
Farmers were skeptical of “book farming,” and graduates of our ear] 
agricultural colleges who ventured to return to farming re-entered thei 
communities with one strike against them. But times have changed, 
Farmers expect that better varieties of crops, feeding practices and CTOp- 
ping practices will constantly flow from industries, seed companies and 
universities. In fact, farmers reflect such a confidence in the advantages 
of the new that some will accept it before it is sufficiently tested. As in 
early years, suspicion of the new retarded desirable adoption; thus, to. 
day an unwarranted favorableness toward the new encourages adoption 
prematurely. 

The public’s attitude toward farming had always been favorable. “In 
Jefferson’s view the agrarian way of life and the democratic wer 
synonymous.” The family farm historically manifested so many of the 
cherished values of the American culture that it has taken on a moral 
prestige. The image of the family farm was one that exemplifies tangible 
ownership, freedom of enterprise and total family participation and de- 
votion. The requirements of the occupation demanded hard work, regu- 
larity of habits and resourcefulness. The agricultural community through 
its primary group relationship reinforced the beliefs and values held. Out 
of this setting there developed a reverence for land and farming that was 
expressed by Jefferson in a letter to Adams in 1794. “I have often thought 
that if heaven had given me choice of my position and calling, it should 
have been on a rich spot of earth, well-watered, and near a good market 
for the productions of the garden. No occupation is so delightful to me as 
the culture of the earth.”* Yet the farmer was also thought of as a “country 
hick” and socially inadequate. This public definition was internalized into 
his own feeling of inferiority. 

Since our nation is rooted in agriculture, many of the agrarian values 
and concepts have penetrated our total culture. As a result, the farmer 
carried the respect and sympathy of the nation. This is revealed by the 
content of the reports of government committees and congressional a¢- 
tion on farm policy.® We can then ask, what effect is technology having 0 


"A. W. Griswold, Farming and Democracy, New York: Harcourt, Brace and Com- 


pany, 1958, p. 14. 
* Ibid. p. 24. 


°O. B. Jesness, and others, Readings on Agricultural Policy, The Blakiston Com- 


pany, 1949, Chapter 1 by Joseph S. Davis. 
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these cherished ideals of American agriculture? First, we must say that 
much of the romanticism of land still exists. The desire to own a piece of 
land runs high in American life today. But the concept of farming as a 
way of life, quite different from other occupations, is rapidly changing 
largely due to technology. Family members no longer work side by side 
in the fields. Nor is there the same family feeling of accomplishment from 
a well-stocked larder. Technology is making farming a man’s job rather 
than a family’s job. Gradually but slowly the way of life of the farmer and 
those in other occupations are becoming similar. As agriculture loses its 
differentiating characteristics as a family occupation, some of the public 
reverence for the farmer and his family will undoubtedly decline. More 
and more he will find it necessary to fight his own battles before Congress. 

So much for farming as a social value. Now what has been the effect of 
technology on the farmer's feeling of his role in the social system? Years 
ago the farmer felt he was largely responsible for his own success or 
failure. Through hard work, careful spending, and with a reasonable break 
from the weather, he would make out. He felt that success or failure 
centered in him. But with specialization and a highly interdependent 
economic system he has discovered that the application of best known 
farming practices and favorable weather can produce a surplus that on an 
open market would destroy him. He has also discovered that technology 
in agriculture gives the one who can afford to buy it an advantage for 
survival in economic competition. As a result, many farmers feel they are 
being unduly punished by an economic and social system that is beyond 
their control. They also feel that this complex system has a responsibility to 
them. So many farmers are willing to compromise their independence, 
asking the government for help, accepting restrictions on freedom. This is 
a terrific departure from the traditional rural values centering around 
farming as a way of life. 

In conclusion, what are the implications to be drawn from these com- 
ments? It has been stressed at several points in this paper that farmers 
have become more and more willing to accept change. Undoubtedly this 
trend will continue. This means that the agricultural extension service 
will find a more receptive audience demanding more information than in 
the past. Farmers will show increased interest in research and grow in- 
creasingly impatient with the slow process involved in arriving at tested 
conclusions. Agricultural experiment stations and the Department of Agri- 
culture will have greater support than ever before from the farming popu- 
lation. Farmers will read diligently the publications of the farm press for 
new and better methods. Farm supply companies will find growing in- 
terest in their new products, To be modern, up-to-date, with the latest 
equipment will take on a moral content, giving status in much the same 
way as “thrift” did 30 years ago. 


a 
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Farmers will accept more readily the impact that broad social change 
have on them and will be less likely to resist adjustments needed to rp. 
main successful. They will tackle the problems created by change, both 
individually and in groups, employing many new social innovations x 
solutions. Government programs will be less distasteful. They may tend ty 
be designed in the future to give advantage to the farmer who makes ad. 
justment to change. Less will be heard about sacrificing of individual 


freedom and control and more and more about the need to meet changing 


times. 
Farmers, because of increased contacts and the change in the nature of 


the business of farming, are losing some of their feeling of inferiority, They } 


are becoming more venturesome, throwing off some of their traditional 
fears of credit and debt. Mechanization will continue to demand mor 
risk-taking. As the management principles relating to farming and othe 
businesses come to be recognized as similar, more urban people will invest 
in agriculture and more farmers will invest in town businesses. 

Farmers will continue to look for ways to improve their standard of 
living both by adding new conveniences in the home and by making fam. 
ing easier and more pleasant through mechanization. All of these things 
will make it difficult to start and perhaps to remain in farming, but wil 
add to its prestige among the occupations. 


DISCUSSION: IMPACT OF TECHNOLOGY ON RURAL VALUES' 


Joun H. SouTHERN 
Agricultural Research Service, USDA 


John has furnished us a take-off point for our session by introducing 
this meeting to the role of technology in value judgments and social 
structures. He has a socio-psychological definition of values which is broad 
enough to include all aspects of our subject when he says that values ate 
socially defined criteria which “control the selection of every day means 
and ends.” These controls he would call values. He limited himself to 
the impact of technology on rural values in three areas; namely, (1) com- 
munication and transportation; (2) farm production; and (3) the household. 
In doing this he defined the limits within which he proposed to treat the 
impact of technology on the value system of agriculture. 


* The opinions expressed in this paper are those of the author and do not neces- 
sarily represent the views of the Farm Economics Research Division, Agriculturd 
Research Service, or USDA. 

*For an excellent discussion of values and economic analysis see John Maurice 
Clark, Economic Institutions and Human Welfare, New York: Alfred A. Knopf Pub- 
lisher, 1957. 
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I find myself in general agreement with what John has to say. But I 
feel that his presentation furnishes a general rather than a specific look at 
technology and its impact on our value system. When one generalizes 
about the impact of technology on rural values he may run the risk of 
overlooking some concepts or pertinent specific values which long have 
been associated with farming. For example, the values of “comfort”, 
“security”, and status”, which he mentions in the introduction of his paper 
have no peculiar reference to agriculture, but this is not the case with such 
values as the “family farm”, the “virtues of rural life”, “the dignity of far- 
mer independence”, “conservation”, etc. 

At this point it may be well to examine further the concept “value” as 
we are considering it here. Simply stated, a value recognizes or accepts a 
desirable end to be achieved. As such it must be realized that values gen- 
erally are not only abstract as John states, but are ambiguous as well. 
For example, there are different ways of being independent. In contrast 
to the subsistence farmer, the farmer who is highly commercial in his 
operations may give up certain independence because as a seller and a 
buyer he is dependent almost wholly on the operations of the market place. 
Positivism has led to the consideration of values as arbitrary, but on the 
other hand certain values undoubtedly have their normative character. 
And it follows in such cases that commitments may be based on the nor- 
mative character of a specific value or set of values. If it is true that values 
are ambiguous, they must be subject to revision. Therefore, we should 
subject values to thorough examination as to their current validity and 
as to the means by which we strive to attain a desirable end. 

In bringing technology and its impact into sharper focus could we con- 
sider values as a dichotomy, comprising applied and basic elements? The 
applied values would be those serving welfare and well-being, or in this 
instance broadly guiding technology toward socio-material well-being of 
the individual and the firm. A basic value, similar in character to what is 
termed basic science, might be considered to be one held with no particular 
use or end in view, or at least of no practical use. My first observation is 
that adjustments toward a technological agriculture involve values of an 
applied nature. And as the tide of technology becomes more swift it 
increasingly demands that the values associated with it, or the values 
which control the every day means and ends, must be of an applied 
nature. In taking this approach we perhaps can determine to some degree 
the validity of certain values as applied to agriculture. Immediately, one 
would have to say that in our highly developed technology, efficiency is 
the greatest single relevant applied value. It has become paramount in the 
agricultural firm and in our profession, almost to the exclusion of other 
values, At the same time, values which might be termed basic, such as 


| anges | 

to re. 
both 
Ons as 
end to 

es ad. 
Vidual 
Anging 

re of 
. They 
itional 

more 

other 
invest 
ard of 
farm. 

ings 
t will 


1644 Joun H. SouTHERN 


those quoted by John wherein agrarian life and democracy are viewed 
synonymous, may have little or no relevance in technological farmin 
but at the same time because they are values they can create Confusion 
in policy considerations. The virtues supposedly inherent in rural lif 
cannot pay the mounting capital requirements of farming as an occupa. 
tion. One could go further and classify certain other values as to thei 
basic or applied nature, but perhaps this presentation suffices for illustra. 
tion. 

Also, in dealing with this subject we should recognize that technology 
per se, may be a value and therefore normative. But over and above this 
it has to be considered as an institutional force to which we are committed, 
and as such it is irreversible, assuming that man will have sense enough to 
control his own destiny and not destroy himself along with his technology, 
A discussant in a paper some months ago pointed out that technology 
defined broadly as including management, is the main current of the 
stream that is fashioning a new agriculture with a new set of values, orat 
least bringing to the surface those values which long have been accepted 
in other segments of our economy.” This technology, with its demands on 
the individual farm family and firm, is directly responsible for shaping 
the farm business, the farm family life and the values that go with it, A 
technology that requires large segments of agriculture to purchase 60 to 
80 per cent of its supplies from the nonfarm economy also dictates that the 
value of digging in the earth for one’s bread is no longer a luxury that can 
be enjoyed and held, if such was ever the case. Adjustment to agricultural 
technology does not operate in isolation, but is closely interrelated with 
adjustment to technological change in the entire economy. The integra- 
tion of certain farm enterprises with off-farm supply and processing firms 
has resulted from this broad change and from the efficiency value mer- 
tioned earlier. As John recognized, the family living and home do not 
escape the impact of technology. No longer is the household left for 
residual income, but the farm family now values its modern kitchen and 
other modern home facilities as highly as it does the new 16-foot self-pro- 
pelled combine. It also places a higher value on the education of family 
members as shown by children staying in school when formerly they were 
taken out of school everytime a major operation had to be performed on 
the farm. Also, women, and in many cases even the children, are no longer 
part of the family labor force. We see large numbers of low production 
and low income farmers earning and spending increased off-farm income, 
not for investment and reorganization and adjustment of the farm business, 
but to raise their level of living to more nearly acceptable standards. They 


*John H. Southern, The New Agricultural Community, Texas Extension Service 
College Station, Texas, January, 1957. 
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are willing to give up the values supposedly inherent in subsistence farm- 
ing for other values which make them more not less dependent on others. 

In conclusion I suggest that we as researchers have done too little 
investigation of technology and its relationship to values and value change. 
We are faced suddenly with the fact that rapidly developing technological 
adjustments challenge long held values. Unless such study becomes a 

art of our activities, it may be that we shall continue the confusion in 
policy and adjustments by pursuing a set of values which may or may not 


be relevant. 
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FARM POLITICAL POWER AND THE 
U. S. GOVERNMENTAL CRISIS 


M. Harbin 
The University of Chicago 


ODAY’S evaluation of farm politics in the United States must be made 
i against the major political fact of our time—the radical deterioration 
of American political power and the dangerous inadequacy of both ow 


political institutions and ideals. Until recently all this would have seemed | 
different except for those cursed with foresight of the Russian break. | 


through in the autumn of 1957; until recently we might have concer. 
trated upon appraising farm political power for its probable consequences 
on farm policy. We can and will still make this kind of interpretation, but 
we must in all conscience start from and return to the larger issues, 

Despite its historical success, the U. S, Constitution is no longer ade. 
quate for the modern world.’ First, the constitution relies too much on the 
Presidential leadership without recognizing the presidential need both for 
the support and for the limitation of disciplined and responsible national 
political parties (his own and the opposition). Second, it has no means of 
replacing a president who becomes politically—and not merely physically 
—disabled. Third, its calendar elections now invite the enemy to plan 
harassments years in advance to mature when the United States will be 
highly vulnerable by iron chronology (say in October of presidential 
election years). Fourth, elections are too frequent and too staggered; 
governments need more time to develop and test programs than biennial 
Congressional elections permit; they also need greater cohesion than is 
implied by two, four, and six year terms for Congressmen, President, and 
Senators, respectively. Closely connected is the constitutional fault, 
steadily becoming more serious, of frequent and interminable electoral 
campaigns which drain the energies and jeopardize the health of states- 
men, distract the public, and bring democracy into disrepute. 

Fifth, many of the political institutions, organizations, and practices as 
well as much of the going political ideology in the United States conspire 
to elevate local, special, separate, and “pluralistic” interests—despite the 
fact that national survival now depends upon the ability to fix political 
attention steadily upon national problems and interests. Sixth, and finally, 
such constitutional infirmities, and especially this overweaning localism, 
compel the United States unduly to magnify its one essentially national 
institution, the presidency—and induce it also to try to fill the gap by cor 


* Charles M. Hardin, paper “Constitutional Reform in the United States,” Januaty 
15, 1958. Expanded from an address at Oregon State College, December, 1957. 
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juring up “public opinion” through methods which Walter Lippmann, 
Lindsay Rogers, and Kurt Riezler? have shown are based upon a danger- 
ous misunderstanding of the nature and proper role of public opinion in 


a democracy. 
These are the somber premises of the following discussion of farm 


politics. 
> made 
ration Farm Political Power in the United States: A Preliminary Evaluation 


th our Historically, farm politics has had many consequences, some good, 
cemed F some bad, and some indifferent. The most salient features of farm politics 
break: seem now to be harmful to the national interest. As it true of many other 
ncet- | kinds of political power in the U. S., that of farmers works two ways; 
— now dividing and subdividing power, now centralizing and concentrating 
n, but it. Political energies derived from rural issues multiply political aims, 
groups, and agencies. A multitude of rural interests has been organized; 
r ade. each of them tends to get its quota, its protection, its promotional agency, 
on the its special form of credit, and/or its research and educational services— 
th for together with its vested position in Congress and the bureaucracy, both 
one state and federal. 
a Conversely farm politics has also enormously centralized power. The 
ically | fact that virtually no economic regulation remains outside the scope of 
Pla federal power can be largely attributed to farm politicians—many of them 
ill be the fathers of those who now shout the loudest for laissez faire. Political 
ential programs to help farmers get parity have required national action through 
ere, price support and production control, through the Commodity Credit 
mia Corporation with a twelve billion dollar stake, through fat annual appro- 
ans | priations, through a line administration from Washington to the last farm 
»and | on the last creek, through modifications on economic foreign policy to 
fault protect domestic farm programs from imports, through special deals for 
tol | particular commodities, and finally through a massively financed program 
ates: | to get rid of farm surpluses abroad. 

Regardless of detailed criticisms appropriate to much of the foregoing 
$4} the general effect of farm politics would be supportable had not the 
red “terms of political trade” (to counterfeit a phrase) suddenly turned against 
the America. Now the genius of farm politics (as that of much group politics) 
tical works evil—to subdivide policy issues and to insist that each be treated 
ally, separately—“on its own merits.” I refer especially to the continuous com- 
ism, pulsion, presently in a high phase, to develop separate commodity pro- 
onal | grams, The political grasp of many American agriculturalists now seems 
end to be like that of the British pig farmers who saw the silver lining even in 
ms * Respectively, The Public Philosophy, (1954), The Pollsters, (1949), and “Political 


. Decision Making in Modern Society,” ETHICS, (2), January, 1954. 
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Hitler's conquest of the continent—they no longer needed to worry aboy 
imports of Danish bacon! 
Now to examine farm politics in more detail. 


Characteristics and Trends 


To evaluate the power and influence of a group in a constitution, 
democracy requires examination of its electoral strength, its strategic 
position in the legislative and other policy-making processes, its articul,. 


tion into politically vocal groups (as well as their cohesiveness and the | 


ability of their leaders), of its alliances, of the relevant public attitude 
towards its political activities, and of its relationships to the going politica 
values and beliefs in the community in question. 


Electoral Power of Farmers 


Since the farm population continues to shrink, the farm vote may loon 
less in political calculations. The rural farm percentage of the population 
declined from 23 in 1940 to 11 in 1958 and will probably drop to seven 
or eight in 1965. It would be rash to conclude that farmers’ political in. 
fluence will decline proportionately. Long ago the farm vote ceased to 
determine which party occupies the White House or controls Congress 
Even in 1928 the Republicans could insult organized agriculture and still 
win by a landslide. Subsequent governmental programs and expenditures 
for agriculture show, however, that the farm sector may prosper politi 
cally even though its numbers decline. The paradox may be explained by 
noting that after the federal lands had been alienated and until the Great 
Depression the national government offered little positive support to sec- 
tors of the economy, although agriculture shared well in what little there 
was. Once the federal government became committed to regulate, to sup- 
port, and to spend, farm political power insured its own sector a healthy 
share of the proceeds. 

The very large rural share of the handful of men who really run Con 
gress shall be stressed here. Consider the House of Representatives 
Speaker Sam Rayburn’s district was 31 per cent rural farms in 1950 when 
the national percentage was 15.3. The House of Representatives has 19 
Standing Committees. In January, 1958, 12 of these committees were chait- 
manned by men from rural-farm districts. Among other powers, committee 
chairmen usually arrange agendas of committees, appoint sub-committees 
and refer bills to them and often decide if and when measures shall be 
considered. They approve lists of witnesses, appoint committee staffs, 
preside at meetings, handle reported legislation on the fluor and select and 
lead house managers in conferences with the Senate on legislation. Men 
bers become chairmen through seniority; hence, the safer the Congres 
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sional district the more likely its incumbent will become, and the longer 
he will remain, a committee chairman. 

Among the safest districts are those in the rural South. The number of 
chairmen proportionate to farmers in the population would be three or 
four. Rural chairmen lead the Rules committee which, with the Speaker, 
controls the agenda of the House of Representatives, and the Ways and 
Means committee, Democratic members of which also constitute their 
party’s committee on committees. 


TABLE 1. COMMITTEE CHAIRMEN, 85TH ConGREss, First Session* 


: District Percentage 
Committee Chairman State b rural farm 
number (1950) 

Agriculture Harold D. Cooley N. C. 4 40 
Appropriations Clarence Cannon Mo. 9 41 
Armed Services Carl Vinson Ga. 6 Q7 
Banking & Currency Brent Spence Ky. 5 22 
Education & Labor Graham A. Barden N. C. 3 40 
House Administration Omar Burleson Texas 17 24 
Interstate and Foreign Commerce Oren Harris Ark. 4 35 
Merchant Marine and Fisheries Herbert C. Bonner N..C. 1 42 
Post Office and Civil Service Tom Murray Tenn. 4 50 
Rules Howard W. Smith Va. 8 87 
Veteran’s Affairs Olin E. Teague Texas 13 22 
Ways and Means Wilbur Mills Ark. 2 50 


* Data from Congressional Directory, 85th Cong., Ist Sess., Jan., 1958, and Appendix G, 
Bureau of the Census, U. S. Dept. of Commerce; County and City Data Book, 1956. The 
District of Columbia Committee is omitted and the Rules Committee is added. 

This southern rural predominance in the House of Representatives 
promises to continue indefinitely because of election prospects and the 
seniority chain. If the Southern Democrats should split the Presidental 
party over the racial issue, they would probably take care to retain Con- 
gressional “cohesion”; and if the Congressional party splits, committee 
control would shift to northern small-town and rural Republicans, hardly 
less sympathetic to farm interests. 

The only other threat to southern rural hegemony in the House of Repre- 
sentatives is that present chairmen may die or retire, thus yielding to 
northern metropolitan Democrats with high seniority. But when Represen- 
tative Jere Cooper of Tennessee recently died, the chairmanship of the 
House Ways and Means Committee passed to Representative Mills of 
Arkansas whose district was 55 per cent rural farm in 1950 and he is back- 
stopped by Gregory of Kentucky (40 per cent rural farm); and Southern 
Democrats enjoy “defense in depth” on seven other standing committees. 

Perhaps the greatest strain is placed on agriculture’s political cohesive- 
ness by the fact that the main strength of most farm organizations lies in 
the Midwest and in the North, generally, while the farmers’ chief govern- 
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mental vantage point (as noted) is in Southern rural Congressional leaden, | 


The union of cotton and corn that provided the major political base fo, | 


New Deal farm programs has often been under stress, manifested } 
Congress’ pulling one way while the Farm Bureau (officially, at least) 
pulled another. Partisan loyalties, stemming especially out of the Cjyjj 
War, are strengthened by such economic conflicts as those of dairy versy; 
cotton (cotton-seed interests have supported margarine against butter 
and established dairy areas have feared that the South would shift out ¢ 
cotton into milk production). Both differences are reinforced by ideologica 


disagreements respecting the role of government in the economy, In. | 


portant east-west intra-agricultural controversies also exist. 

Friction within the farm sector also arises from the commodity vers 
the general-farm approach to policy. This conflict is difficult to appraise 
In the 1920's farm policy was approached essentially by commodities in 
the Sapiro and McNary-Haugen movements as well as by the Federd 
Farm board. Parity and the first Agricultural Adjustment Agency (AAA) 
had a general agricultural orientation but the administration was by 
commodities; and the AAA of 1938 was really a series of separate acts, 
each with its own legislative finding and its own provisions for a single 
commodity, although USDA administration now had (superficially, a 
least) a more general organization in the regional offices of the AAA. One 
could trace this line down through the establishment of the Production 
and Marketing administration commodity divisions in 1945 to the wide. 
spread current demands for new commodity approaches. The Fam 
Bureau, despite its strong commodity departments, has moved toward a 
more general program, emphasizing the free market and reliance upon 
fiscal and monetary policy. Bound up with the commodity-versus-general 
argument is the Farm Bureau-Farmers Union schism, the latter organiz- 
tion stoutly maintaining that “farm prices are made in Washington” which 
should, therefore, guarantee farmers 100 per cent of parity; for the kind 
of tight-control, high-price-support program tends to be argued along 
commodity lines. Meanwhile, the Grange espouses commodity ap. 
proaches, although (for dairy products, at least) they dream of a miracv- 
lous self-help program that would prosper farmers, nourish consumers, 
and cost government nothing. 

Nevertheless—and despite all these internal schisms, the farm sector 
a political collectivity—and it has the farm price (and related) programs, 


the Department of Agriculture, the Commodity Credit Corporation, | 


Public Law 480, and the massive agricultural appropriations to prove it 
What is the nature of agriculture’s political influence? 

The farm sector has influence rather than power (which implies ability 
to threaten a legislator with defeat). Many legislators welcome fam 
organizational staff work and enjoy their political endorsement. Fam 
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journals and meetings are valuable means for candidates to fix electoral 
images of themselves. Indirectly farm organizations may help bring out 
the vote—the more vigorous their group life (sharing committee work, 
socializing, etc.) the‘more people are likely to take part in elections. But 
formal organizations seemingly cannot change their members votes. 
Numerous efforts to do so have been unsuccessful. A major proposition of 

olitical sociology holds that formal organizations have their way politi- 
cally only if the “underlying interests” or the “potential” or “incipient” 
groups are indifferent or are going in the same direction. 

To many farm policy issues (such as credit, conservation, taxation of 
cooperatives, research and education) underlying groups are seemingly in- 
different. Their effectiveness on farm price policies and tariffs is often exag- 
gerated. Politicians’ estimates of farm voting shifts may greatly influence 
their stands on such matters without any reciprocal effect of this stand 
upon the vote itself. The voter-party-candidate-issue relationship is 
cloudy; but in the United States we can probably say that the really major 
recent electoral shifts involving large numbers of the “underlying groups” 
seem to have been motivated by fear of depression or of war. It is likely 
that what the politician actually does on specific policy matters often has 
little effect on how his constituency votes which depends on whether his 
party is rising or falling, for obscure reasons, in public favor. The conse- 
quences of this inherently niurky situation and its misinterpretation have 
sometimes been highly unfortunate for farm policy; they may become 
disastrous for foreign and military policy. 

To recapitulate, formal farm organizations apparently have had much 
influence on some policy issues. Their effectiveness seems to be produced 
by their ability to help politicians inform themselves, by the friendship 
(and, indeed, the social identification) between their leaders and poli- 
ticians, and by their invaluable assistance in helping candidates to adver- 
tise. 


Relationships with other groups and sectors 


Farmers do not make part of an alliance which controls United States 
politics, as Schumpeter declared that the English landlords once did, in 
league with commercial interests; and as Gerschenkron wrote that the 
German junkers did, in league with the ironmasters. Historical efforts to 
build farm labor political parties have been unsuccessful, except briefly 
and within single states. The more informal New Deal (Roosevelt) coali- 
tion, including farmers and laborers, lasted at most from 1934 to 1937; 
certainly it was broken by November, 1938. Since that time there have 
been ad hoc agreements, but I know of no lasting coalition between major 
agricultural and other aggregations which have controlled significant 
areas of public policies. If I am correct then Wesley McCune and Matt 
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Triggs are both mistaken. McCune’s implication (in Who's Behind Oy 
Farm Policy?) that a Cornell-Big-Business-Farm Bureau network donj. 
nates farm policy by substituting flexible for high fixed price supports is nur 
incompatible with the fact that flexible prices have found considerable pop 
acceptance or, at least, aquiescence among great numbers of farmers as (dis 
well as among many others who are by no means identified with his 
“Interlocking Power Groups in Agricultural Policy.” In view of the pre. 
vious analysis of agriculture’s tremendous weight in the governing circles F 
of Congress, Triggs’ implication (in American Agriculture for June, 1958) | fron 
that labor is emerging as the dominant partner in a nefarious alliance with ruli 
farm politicians in Congress is absurd—What has labor gained from it, } are 
share in this “conspiracy”? grol 

Farm groups have been part of transient political deals. In the 1930; Des 
peanuts reportedly became a basic commodity in an arrangement which | effe 
passed the Guffey Coal act, and votes were traded to insure support for | pro 
both farm and relief appropriations, During the war farm-labor cooper. | con 
tion gave way to friction over price controls and the so-called wage-prie } and 
spiral. In 1946 the National Farmers Union along with organized labor wa | 192 
a prime mover behind full employment legislation, but the much more | met 
conservative Employment act reflected the countering influence of a Fam | or ¢ 
Bureau-business coalition. Meanwhile, the Farm Bureau has maintained = in t 
its attack upon numerous union activities amd has joined in many states, — tow 
though not in all, to help outlaw union shops. The Farmers Union and labor § tow 


unions, especially the United Auto Workers, celebrate their political agree- B 

ment just as many people make a good thing of cultivating the numerous fing 

links between business and agriculture. One of Wesley McCune’s mot | wel 

mordantly amusing passages recalls the Madison Avenue treatment given T 

the American Association of Agricultural College Editors in 1955. wel 
In sum, however, the agricultural interest in the United States is not 

part of a governing coalition, as once were the great lauded estates in Chile, T. 


Argentina, and Mexico. There are numerous and ordinarily fragile political 
combinations with other groups, but there is no Grand Alliance. This 
conclusion is in keeping with the nature of group power in agriculture 
allowing, as it does, for internal schisms and for tendencies of commodity | —_ 
or sectional interests to operate independently. It is also consistent with 
the major contributions of agriculture to political ideology in the U. S. 


Ideology 


Farm politics has fostered the broad political expectation that govert- 
ment is obligated in the United States to help people in economic diff 
culties. The idea of “parity”, working subtly in the American political 
creed, may have consequences by no means yet revealed; for parity sug * 
gests that society is made of politically significant groups whose incomes § of tl 
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should all be made comparable, if necessary, by public support. Beyond 
this, farm politics has contributed, sometimes in an obscure way, to 
numerous other aspects of American political ideology, and especially to 

pulism (into which lack of space prevents inquiry here) and to pluralism 
(discussed in the conclusion). 


The Inferences for Farm Policy 


Farm political power remains formidable in the United States. Any loss 
from decline in numbers is made up by the intrenched farm positions in the 
ruling Congressional clique. Reaching into this major locus of strength 
are communication lines of farm organizations, linked with friendly 
groups. Behind these visible aggregates are the underlying interests. 
Despite its family quarrels the farm sector is cohesive enough to be 
effective politically, although I do not mean to imply that farm policy is 
produced solely by power. Study of the evolution of parity shows that the 
concept was shaped by imaginative men who labored to define, quantify, 
and interpret the agricultural disadvantage which was sharply felt in the 
1920's; by the state of the statistical arts; and by the institutional develop- 
ment of farm marketing and farm finance—all these operators, facilitators, 
or conditions figured together with the political power of the farm interest 
in the emergence of the major U. S. farm policy. A public receptivity 
toward agriculture’s reasoned demands as well as a public benevolence 
toward farmers were also evident. 

Budgetary fruits of farm politics for 1950-59 can be shown by compar- 
ing federal expenditures for income supports of three groups: farmers, 
welfare recipients, and veterans. 

Table 2 shows that funds for stabilizing farm prices and farm income 
were rapidly elevated after 1952. Even in this extremely rough compari- 


TABLE 2. COMPARISON OF FEDERAL INCOME SUPPORT FOR THREE POPULATION GROUPS; 
Bupcetary For 1950-59 (1n MILuions)* 


Agriculture, Stabili- 


zation of farm prices Labor and welfare § Veterans compensation 
and farm income public assistance and pensions 
1950 1844 1125 2223 
1951 461 (excess) 1187 2171 
1952 46 1180 2178 
1953 2125 1332 2420 
1954 1689 1439 2482 
1955 3508 1428 2681 
1956 3946 1457 2798 
1957 3432 1584 2896 
1958 3628 1822 3107 
1959 3253 1809 3232 


* Source: Statistical Abstract of the U. S., 1957. Table No. 440, p. 365, for 1950-56. Bureau 
of the Budget, The Federal Budget in Brief Fiscal Year 1959. 


f 


1654 CHARLES M. Harbin 


son farmers seem to have done extraordinarily well, considering the number | 


of recipients involved and the extent of assistance. According to the 
USDA 1,290,000 farmers or the 27 per cent with annual sales of $50 
and up received 79 per cent of the price support and stabilization benefits 
or an average of $2000 per farm. In contrast, federal public assistance was 
given to some 5.3 million payees in 1957 (about three million receiving 
old age and supplementary old age assistance; 1,831,900 dependent chil. 
dren receiving aid; and the rest being made up by the blind and the 
permanently disabled). Old age assistance payments vary among the 
states, ranging from Mississippi's $28.67 to Washington’s $94.15 with a 
national average of $58.66 in 1957. In the same year nearly 2,800,000 
veterans and 863,000 dependents of deceased veterans were drawing pen. 
sions or compensations averaging $800 annually. 

Tentatively, these figures suggest that the farmer’s superior political 
access outweighs his lack of numbers. Behind the recipients of veterans 
pensions are 22,600,000 veterans and their families; and even the recipients 
of public assistance numerically far outweigh farmers, especially in view 
of the concentration or price support beneficiaries among the minority of 
farmers. 

Examination of unemployment insurance, which covered 72 out of 
every 100 workers in 1956, supports the foregoing. In 1938 unemployment 
insurance payments averaged 43 per cent of average earnings; in 1955, 
only 33 per cent. President Eisenhower requested that payments be 
raised to 50 per cent and that their duration (which averaged 22.5 weeks 
in 1955) be extended. These figures, when contrasted with agriculture’ 
success in getting price support, surplus disposal, special credit, and other 
income-propping programs, strongly suggest that the 36,000,000 insured 
workers have been much less successful politically than the relative 
handful of commercial farmers—and the obvious explanation once more 
seems to lie in the superior location that farmers enjoy in the policy- 
making processes, and especially in their entrenchment in the ruling clique 
in Congress. 


If farmers can handily call on government, it does not necessarily follow | 
that governmental action, at least, of the kinds so far developed, have | 


adequately met farm problems. Despite the prompt response of govern- 


ment after 1952, the parity index had fallen from 100 to 82 per cent by | 


1956-57; meanwhile, the difficulties of a number of farm programs bear 
notice. 

Let us begin with tobacco, partly because it is vaunted as a “contrdl 
program that works,” being facilitated by relatively small acreages in- 
volved (currently 1,150,000 or perhaps one-third of 1 per cent of total 
U. S. cropland) and the fact that tobacco is marketing through relatively 
few outlets (thus facilitating enforcement: it is interesting that tobaccd 
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roduced over half the $80 million collected in penalties from all control- 
led crops in 1938-1958). Even so, the program has encountered trouble, 
notably in burley and flue-cured tobacco (which together account for 87 
per cent of both farms and acreage). Yields of both doubled from the early 
1930's to the middle 1950’s, demand levelled off, foreign production in- 
creased, and domestic quality fell. In spite of repeated and heavy acreage 
cuts, surpluses have sometimes accumulated. 

The cotton program has recurrently been in trouble. When quotas were 
rejected in 1937 production soared to i8 million bales and created a sur- 
plus which lasted until 1946, was then reduced, then rose again so that 
under the formula of the 1938 law quotas were once more required. In 
1950, however, a short crop and the Korean War reversed the supply 
situation so sharply that not only were quotas removed but exports were 
embargoed! Production then rose again to 16 million bales in 1953, the 
carryover grew, and quotas came back. Meanwhile, 40 million cotton acres 
in the 1920’s had been cut to about 17.5 million in 1957—and an actual 
harvested acreage of only some 13.5 million (3 million acres had gone 
into the soil bank). Average yields had rocketed, but the carryover had 
been culled and demand was seeking higher grades of cotton. So 1958 
posed its problems. The carryover was 8 million bales: enough to require 
the announcement of quotas; but its quality had been reduced until the 
more exacting foreign demand could not be satisfied, which meant that 
U. S. policy would once more stimulate foreign cotton production—unless 
quotas could be relaxed in 1958, But how to relax quotas without creating 
the conditions for another surplus a few years hence? And, more immedi- 
ately, how to reconcile conflicting claims of the soil bank, increasingly at- 
tractive to farmers in 1958, and the need for more high quality cotton pro- 
duction? 

Or take milk, of which marketing control is sometimes viewed as pro- 
viding a pattern for other parts of agriculture; but actually the very ef- 
fectiveness of this control has been measured by the considerable success 
of fluid markets in fencing out other dairy farmers. Of 2 million dairy 
farmers (over 400,000 of which are “commercial”) some 180,000 in 1957 
were under federal orders and they wholesaled 32,000,000,000 pounds or 
31 per cent of the total whole milk sold off farms, Recurrently, westerners 
protest the eastern urban milk “monopolies” which they accuse the USDA 
of assisting. On March 20, 1958, Secretary Benson blamed the dairy mar- 
keting problems of Minnesota and Wisconsin on “restrictions imposed by 
cities and States—sanitary restrictions and certain controls which the 
States have imposed, and not controls [of the USDA]”.® 

Other difficulties of governmental programs could be listed—the potato 


* House Hearings, Agric. Approp., fiscal 1959, IV, p. 2179. 
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fiasco involving an outlay of over $600,000,000 primarily because of main. | 


tenance of 90 per cent price supports in the late 1940's; and the mis. 
carriages of the soil bank program—despite large expenditures—to take 
acreage out of production a record supply of feed overburdened the 
market in 1957-58. 

There is something to be said for all these programs. Even potato 
supports made sense as wartime insurance against possible crop failures 
and actual food shortages. The tobacco and fluid milk programs have re. 
spectable admirers, as have the “ever-normal-granary” idea and the soil 
bank. Agricultural politics is, however, characterized by a constant 
frustration. On the one hand, since the New Deal stimulated and justified 
thorough mixing of politics and economics, farm politics has developed the 
political power, the skill, and—apparently also—the obligation to try to 
solve farm economic and social problems through government. Any single 
program behind which all agriculture united would almost certainly be. 
come law. Even a divided agriculture continuously secures impressive 
concessions from government. 

But on the other hand, few farm problems get “solved.” The weather, 
the ingenuity of non-cooperators—and of some “cooperators” as well-the 
uncertainty of farmers’ responses, technological changes, the shifting 
international scene, the rise of competitive products, the sudden discovery 
of inelasticities in the demand for food—all these and more upset public 
programs. 

I conclude that farmers have great political strength which is limited, 
however, in the possible scope of its accomplishment, first, by the internal 
divisions in agriculture, second, by the risks and uncertainties involved in 
both production and consumption of farm goods, and, third, by the nature 
of the governmental instrument itself. Only the sugar beet program seems 
to have worked rather continuously well, and its success depends upon 
peculiar characteristics.‘ 

Over-reliance upon government, e.g., by trying to support, adjust, and 
regulate the 20 major commodities which account for 90 per cent of total 
agricultural production would be administratively and politically improb- 
able. A compounding of administrative difficulties can be predicted from 
projecting the numerous problems of any one of the commodity programs 


*The U. S. is a deficit sugar producer, hence only the domestic price need be 
supported. An import tax and an excise upon domestic processing yield annually 
30-40 per cent more than the program costs; while without the program the USDA 
admits that consumer prices would ordinarily be slightly lower, the cost is apparently 
successfully hidden. The program is administered through a small number of sugit 
refining companies, who dealt in 1937 with only 68,375 payees (farmers) in com 
tinental U.S., Hawaii, Puerto Rico, and the Virgin Islands; 39,000 of these were cot 
tinental beet sugar growers. (Contrast this was 806,000 commercial livestock farms, 
or more than 400,000 each of cash-grain, cotton, other field-crop and dairy farms- 
1950). Beet growers who complied with the program were paid an additional $813 
apiece in 1957, a powerful incentive for naa. 
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to the whole field; for one soon learns that there are not “twenty com- 
modities” but rather that each of these contains many subdivisions based 
upon differences in grade, variety, conditions under which produced, and 
location. The market adjusts, however, crudely, for all these refinements 
whereas certificates of rights to sell one’s share of the commodities, if 
they had to be graded according to the actual differentials of value within 
commodities, would have to be impossibly complicated. Political obstacles 
are obvious in the past failures to unite all cattle producers or dairy pro- 
ducers behind effective control programs as well as by the well-known 
invidious relationship among different commodities. 

On the other hand, the idea of complete governmental withdrawal from 
agricultural support and regulation seems both politically remote and un- 
wise. Government programs have prevented neither a major shift of re- 
sources out of agriculture nor a tremendous exploitation by farmers of 
new technology. All of us can point to unfortunate governmental actions; 
but the remedy often lies in improving, rather than nullifying, public 
programs. This means that we still need to combine detailed scrutiny of 
farm programs, by commodities and by function, with repeated examina- 
tion of the general state of agriculture and its terms of trade—all this to 
lean where the shifting line can presently be drawn between govern- 
mental support or control and the automatic regulation of the market so 
that the inevitable frustrations of the former and the inevitable insecurities 
of the latter may both be moderated. In the effort, however, a greater 
danger may breed within our very success, for it will be won by devoting 
to farm problems an application so intense that, in this unprecedented 
historical moment, the community will suffer. 


Conclusion: The Inference for the General Welfare 


The salient secular fact today is the grave deterioration of the inter- 
national political position of the United States. In part the causes are 
beyond our control; but we should be able to make even sweeping political 
changes in order to focus public attention more steadily upon the major 
issues and to use political power to deal more effectively with them. New 
political forms, however, unsupported by new political ideals are useless. 
Central among venerable political concepts which now serve America ill is 
‘Political pluralism.” Pluralism began as an answer to universalist political 
theories, like the oversimplification of Rousseau’s “General Will” as deify- 
ing the will of the majority or like Hagel’s phrase that the state is “the 
march of God in the world.” Pluralists argued both that there were many 
conceptions of the good, the true, and the beautiful and also that there 
was in fact a distribution of power among various social entities—churches, 
universities, corporations, associations, and cooperatives—rather than, as 
universalist theories of sovereignty asserted, a concentration of power in 
government. Early pluralism thus rested upon a theoretical analysis of the 
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tween the decline of absolute monarchies and the emergence of 2th 
Century totalitarianism. 

Pluralism is often called to defend a cause which actually it serves mog 
indifferently: individual freedom—for pluralism apotheosizes the group, 
DeToqueville’s fears that American individualism would degenerate inty 


egoism have been realized and compounded as the individual become ! 


merged in the self-seeking group. Both social psychology and politic 
sociology have discovered their metaphysical atom in the group, What 
superficially seems to be an individual is merely an articulate vector of 
innumerable group influences. The individual is lost again in the multipli 
cation of Calhoun’s concurrent majorities. Political “freedom” is realized 
by any group which is able to define and defend itself, telling the rest of 
society, “We will make our internal laws and decide what rights, if any, 
our own minority will have.” Thus American air reverberates with plural. 
istic cant and American government is parcelled out among pluralistic 
interests—and yet the most wholesale invasion of individual privacy in 
democratic constitutional history has gone virtually unnoticed because i 
immedately galls no particular group interest. I refer to the accumulation 
by Congressional committees and governmental agencies of dossiers on 
the private lives of citizens perhaps 10 million of whom are represented 
in Washington files stuffed with the kind of “information” that the found 
ers of our Constitution would have said was no business of the govem- 
ment. 

Many farm leaders are alive to pluralistic abuses of labor and some are 
aware of the same faults in business; but they are largely blind to similar 
transgressions of their own. For agriculture is organized both as a collec. 
tivity and in its many parts to insist upon the primacy of its own interests. 
Political boasting that the function of the farm bloc is to get all it can for 
agriculture regardless of the consequences is easy to identify and to docu- 
ment: Congressional hearings drip with examples. But the self-serving 
genius of agriculture, pervasive and often subtle, emerges from the im- 
bedding of the farm interest in the political processes and also from those 
going political ideas which are heavily nourished by farm politics. 


The farm groups themselves, the USDA (both as a department and | 


an agglomeration of services, bureaus, and boards), the system of com 
mittee administration, the heavy reliance upon official referenda in price 
control programs, the Congressional farm bloc (itself a coalition), the ad 
hoc approach to alliances, and the very idea of parity—all these create 
profound political orientation that constrains the holder to place the spe 
cial interest first and, when forced to look somewhat beyond it, to define 
the larger problem in the narrowest possible terms. 

What can agricultural professionals do about the cold political crisis 


preferable as well as upon an empirical study of the political facts hy. 
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In our exacting civilization they cannot desert their specializations with- 
out abandoning their posts. But beyond this they need to promote them- 
selves to membership in what Kurt Riezler has called “the heroes of the 
press.” I am not advocating performance of the usual rituals. Already we 
have enough rustic apostles of right-wing laissez faire, keening patrioti- 
cally and baiting labor, and we have fewer but still, in all conscience, suffi- 
cient green thumbs among the left-wing collectivists, cooing one-world- 
ishly and vilifying Wall Street. It is a hard thing to abandon one’s 
ideological hobby horse on these intoxicating merry-go-rounds, especially 
when the company is so congenial. But if there was ever a time when a 
people were called to clear their minds of cant and to take a hard look 
at themselves and their institutions against the perspectives of an ominous 
future, this is it! 


DISCUSSION: FARM. POLITICAL POWER AND THE 
U. S. GOVERNMENTAL CRISIS 


WiLtarp W. CocHRANE 
University of Minnesota 


Hardin argues that the political power of farm people has not, and will 
not, decline proportionately to the decline in the farm population; the one 
party system in the rural South and the seniority system in Congress work- 
ing in combination guarantee this. Farm organizations, like other 
organizations, can get out the vote, but they cannot deliver the vote. 
Networks of farm groups and related agricultural interests do influence 
policy, but on neither the right, nor the left, do they dominate agricul- 
tural policy. And farm interest groups are more interested in short run 
price-income positions than they are in world peace or constitutional re- 
form, which might assure their survival. Very few of us would disagree 
with these arguments. 

Some might find fault with Hardin on several minor issues, but space 
does not permit such a discussion here. Indeed, most criticism would 
focus on the statement—“Over-reliance upon government, e.g., trying to 
support, adjust and regulate the 20 major commodities which account for 
90 per cent of total agricultural production, would be administratively and 
politically improbable.” This statement does not represent a correct ap- 
praisal of the future, and it leads into a discussion of power relations in 
agriculture barely touched upon by Hardin, namely, economic power. 

In observing the total political scene in the United States, certain con- 
clusions are reached that have a bearing on this discussion. First, all of 
us, Secretary Benson and the Farm Bureau notwithstanding, are not going 
to deliver agriculture over to the free market; this is the meaning of the 
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prolonged struggle over the Ellender Bill in the Senate; farm people, anj 
city people alike, intuitively feel, where they don’t understand, that such 
a course of action is too dangerous. Second, nonfarm people particularly, give 
and some farm people, are sick and tired of the costs involved in the fam But 
problem; they want to find a way of greatly reducing the out-of-treasuy | — wic 


costs of farm price and income support programs; this is the meaning of | alle 
the defeat of the Cooley Bill in the House. Third, farm people and nop. pra 
farm people as well have been and continue to be hopelessly confused rele 
with respect to the key forces and relationships in agriculture; to bo. | anc 
row a phrase, they have been living the myth of a self-adjusting, or easily | dol 
adjusted, agriculture. Fourth, an increasing number of farmers, particu. | in 
larly the larger more articulate farmers, are coming to the conclusion that me 
they must find a way to adjust supplies to demand, year after year (ie, spe 
control supply on a permanent basis); this is the meaning of the often ca} 
awkward attempts at “self-help” in the past several years. Farm people the 
may not as yet know how to put their own house in order through supply de 
controls, but they are trying hard to learn. su 

Now if farmers live in a world where collectively we are too wise to cut in 
them adrift on the wide sea of competitive behavior, but where we feel to 
impelled to cut program costs, where the demand elasticities are low, and all 


where a production revolution is in process, what are farmers to do? They 
are forced in the direction of supply control. With the blessing of the rest Pp 
of us (ie., with the aid of enabling legislation) they must find a way to of 


adjust supplies to demand in the principal commodities, year after year. eC 
Collective farmer action in this direction may not be smooth, or even wise; $0 
but farmers will take this course of action, because in reality they have m 
no alternative. m 

To this point this discussion of economic power in agriculture, as evi- T 
denced by the ability of farmers to withhold supplies from the market, a 
has been concerned with appraisal of the realities of the forces involved e 


and the probable developments. But what can we say about the desirable. 
ness, or rightness, of a course of action aimed at increasing the market 
power of farmers through the use of devices to control supply? Econo- ¢ 
mists have traditionally given the answer that this is bad. It is bad be i 
cause it leads away from the concept of a perfect market, hence away from n 
a “demonstrable” optimum allocation of resources, hence to inefficiencies V 
in production and the payment of returns to factors not consistent with I 
their marginal value products. 

Gaining of market power by farmers through the exercise of contros } 
over supply may lead to something bad; it has in such instances as the 
medical profession, the plumbers, and the crude oil industry. But all the 
“rightness” does not rest with the perfect market argument for agriculture 
It does not for at least two reasons: 
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First, the achievement of an optimum allocation of the conventional 
productive resources makes a lot of sense in a static economy; with a 
given set of resources it is the only way that output can be increased. 
But in a dynamic economy where technological advance is rapid and 
widespread, bordering on a revolution, the achievement of an optimum 
allocation of a given set of resources is largely irrelevant. Output, in 

ractice, is increased through the adoption of new techniques. The only 
relevant allocation problem in this situation is the allocation of research 
and development resources. But to date little that is intelligible has been 
done with respect to this larger allocation problem. It is simply assumed 
in agriculture that the more resources devoted to research and develop- 
ment in agriculture, the better. I assert this is a strange world; economists 
spend untold hours fiddling with roughage-grain substitutions and labor- 
capital substitutions on farms these days, and no one analyzes the machine 
that makes the modern economy go—namely, the allocation of resources 
devoted to research and development among sectors of the economy. In 
sum, the conventional argument of the need to return to a perfect market 
in agriculture to achieve an optimum use of regularly employed resources 
to in turn increase output and increase living standards has in fact lost 
all contact with reality. 

Second, even if all the paraphernalia of price and income support and 
production controls at both the federal and state levels were pulled out 
of agriculture, the economy that remained would not be a free market 
economy. It would be a purely competitive economy with the rest of 
society intervening with respect to the support of research and develop- 
ment and the extension of new methods to producers. It would be a free 
market economy with the engine of technological advance left running. 
To such technological intervention each farmer would have to adjust by 
adopting new techniques as fast as he could. This adjustment by all farm- 
ers would increase aggregate output, and, to the extent that it exceeded 
demand, the farm price level would have to fall. And to the extent that all 
of society decided to help the poor farmer out some more by further in- 
creasing the allocation of research and development to agriculture, each 
individual farmer would have to make further output increasing adjust- 
ments. In sum, this is not a free market—it is a nonfarm dominated market 
wherein technological advances are passed through the farmer in a covert 
policy of low food prices for consumers. 

In summary, then—remember (1) that the purely competitive criteria as 
applied to agriculture is deceptive and (2) that policy formulation and 
execution in the domestic economy is primarily concerned, as has long 
been the case in international affairs, with balancing power. This may not 
be comforting to you, but you had better give it serious thought as you 
set out to ring doorbells with your basket of policy advice. 


SOCIAL SECURITY FOR FARM OPERATORS: ACCEPTANCE 
AND ROLE IN FARM POPULATION ADJUSTMENT 


Joun C. ELLIckson 
Agricultural Research Service, USDA* 


he enactment and acceptance of the social security program re. 
flected a fundamental change in the value judgments of the Amer. 
can people. 

What was the nature of this radical change? What brought it about? 
Why didn’t farmers express themselves in favor of coverage by old-age and 
survivors insurance? Why were most of them willing to qualify for monthly 
benefit payments when the law was finally amended to include farm op. 
erators? What effect will the program have in helping farmers adjust to 
the effects of rapid technological change? These are the kinds of questions 
with which this paper is concerned. 

The term “social security” includes a variety of insurance and assistance 
programs, but attention in this paper is centered on Title II of the Social 
Security Act, which now includes old-age, survivors’, and disability in- 
surance. No attempt will be made to describe the general development 
of the program or its technical details.’ 

Indigenous to the American tradition is the value judgment that the 
individual’ is and should be responsible for doing all he can to provide 
for his own economic security through his own thrift and industry. This 
judgment has not changed. 

But there has been a fundamental change in judgments concerning the 
proper locus for responsibility for individual security and the appropriate 
means of meeting this responsibility. Until the 1930’s, all sections and 
levels of American society were predominantly of the conviction that 
responsibility for protection against personal economic hazards resides 
in the individual. During the depression of the 1980’s, this older judgment 
gave way to a new conviction that responsibility for individual security 
was the joint obligation of the individual and his political community. 


* The opinions expressed in this paper are those of the author and do not necessarily 
represent the views of the Farm Economics Research Division, Agricultural Research 
Service, or the USDA. Appreciation is extended to John M. Brewster, of the Farm Eco- 
nomics Research Division, Agricultural Research Service, and to Roy L. Roberts, Bureau 
of Old Age and Survivors Insurance, U. S. Dept. Health, Education and Welfare, for 
constructive criticisms in the development of this paper. 

*For a short history and description, see “Social Security in the U.S.,” Social 
Security Administration, Washington, D.C., 1948, Also, “Old-Age, Survivors, and 
Disability Insurance: Development of Agricultural Coverage,” U. S. Dept. Health, 
Education and Welfare, Social Security Bul. Vol. 21, No. 6, Washington, D.C., June 
1958. 

* Throughout this paper, the terms “individual” and “family,” in a broad sense, 
are used interchangeably. 
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The new sense of social responsibility for the individual's economic 
security, however, has included and conserved the essential spirit of 
individual responsibility inherent in the older philosophy. This basic 
sentiment was reaffirmed by the President in his social security message 
of January 1954, in which he declared that the old-age and survivors in- 
surance system had been developed in response to the need “arising from 
the complexities of our modern society. . . . The system is not intended as 
a substitute for private savings, pension plans, and insurance protection. 
It is, rather, intended as the foundation upon which these other forms of 
protection can be soundly built. Thus, the individual’s own work, his plan- 
ning and his thrift will bring him a higher standard of living upon his 
retirement, or his family a higher standard of living in the event of his 
death, than would otherwise be the case. Hence the system both encour- 
ages thrift and self-reliance, and helps to prevent destitution in our na- 
tional life.”* 

To overlook the fact that the new sense of social responsibility thus 
includes and conserves the essential spirit of the older values of individual 
responsibility is to see only the discontinuities of history and to lose sight 
of its continuities. 

Another often overlooked fact is that within an economy of predomi- 
nantly family units of production the older ethic of individual responsi- 
bility rested on a high degree of social intelligence and realism. In such 
an economy, firms and households are identical and the individual’s 
thrift and industry meet a double need. On the one hand, they are the 
source of his increasingly fruitful employment because they take the form 
of the land and capital accumulations with which he works. On the other, 
they are the source of his future security, because these accumulations 
outlast his productive years, and therefore yield an income when he is no 
longer able to work because of age or other impairments, Therefore, to be 
without adequate means of livelihood in his later years was “merely evi- 
dence of a misspent life.”* For these reasons, in an economy of family 
production units to have the state share the individual’s security burden 
would have weakened rather than strengthened his sense of personal 
responsibility. 

Conceivably, the same degree of personal responsibility and devotion 
to thrift and industry, which was sufficient for one’s security needs in the 
older economy of family production units, could well lead to unbearable 
insecurities in the machine age in which identities of firms and house- 


* This poe of the President’s message is quoted from “Old-Age and Survivors In- 
surance after Twenty Years,” by Victor Christgau, U. S. Dept. Health, Education and 
Welfare Social Security Bul. Vol. 18, No. 8. Washington, D.C., August, 1955. 

*See paper “Technological Advance and The Future of the Family Farm,” by John 
M. Brewster, given at this meeting. 
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economic environment arose. But the farmer was slower than the indy. 
trial worker to question the belief that individual thrift and industry were 
sufficient to meet personal security needs. This “farmer viewpoint” domi. 
nated national legislation until the 1930's. As late as 1929, nearly all public 
relief was paid from local funds by villages, towns, and counties, The 
state’s chief responsibility for public welfare was to provide care in inst. 
tutions for mentally sick or defective persons.* 

The depression of the 1930's precipitated two fundamental changes in 
popular thinking that are relevant here. First, the savings of millions of 
people were wiped out through unemployment, bank failures, and matt. 
gage foreclosures. No longer able to support themselves and with little 
prospect of finding another job, many older persons were in desperate 


need through no fault of their own. They could see no end to the depres. - 


sion and were deeply concerned about job opportunities for their chil. 
dren. In this situation, they provided a receptive audience for the exposi- 
tion of a variety of economic panaceas, which usually centered around 
generous weekly or monthly payments to all retired senior citizens, Sec. 
ond, with the near bankruptcy of many local governments, most people 
turned naturally to the federal government as the only agent that could 
help them. 

Stimulated by the popular appeal of demagogic schemes for payments 
to the aged, responsible students of the problem accelerated the develop- 
ment of workable plans for protection against the more obvious economic 
hazards. The same appeal weakened opposition and the first Social Secur- 
ity law was passed in 1935. 

Even at this comparatively recent date, farm thinking on old-age in- 
surance continued to lag behind that expressed in the cities. For example, 
farm spokesmen did not oppose social security for industrial workers, but 
continued to assume that if farmers could only get a fair price for their 
products, they would be able to take care of their own security needs. 

In translating the new idea of social responsibility for individual secu 
ity into law, care was taken to conserve the essential aspects of the older 
value—that each individual is and should be responsible for doing all he 
can to provide for his own economic needs. For example, Title II of the 
original Social Security Act authorized a compulsory, contributory old- 
age insurance system with a trust fund to which the covered employee 
and his employer would make joint contributions during his working life 
and from which benefit payments would be made after he had attained 
age 65 and retired. So far as possible, the amount of the benefit payment 


* Social Security in the United States, 1948, op. cit. 


holds are lost. There is no reason to assume that people lost the desire | 
for doing all that could be done to meet their security needs as a new | 


wo 
(or 
eac 
amo 
The 
be 
sar 
wo 
sho 
den 
ins 
Soc 
ins 
ent 
| 
ind 
ine 
wo 
the 
se 
em 
tril 
rec 
ol C 
ext 
rec 
ins 
ab 
ine 
se 
ol 
ex 
in 
th 


desire 


a new 
indus. 
Y Were 
doni- 
public 
The 
1 insti. 


ges in 
Ons of 
mort. 
little 
perate 


epres- 


chil. 
Xposi- 
round 
. Sec. 
eople 
could 


ments 
velop- 
nomic 


Je in- 
mple, 
s, but 
their 
Is. 
secur: 
older 
all he 
the 
old- 
loyee 
g life 
ained 


ment 


SoctaL SECURITY 1665 
would be proportional to the amount of taxes contributed. Each worker 
(or his estate) would at least get his money back from the system, and 
each was to get at least as large a monthly retirement payment as the 
amount of his contribution would buy from a private insurance company. 
The integrity of each worker’s proportional share in the trust fund would 
be preserved. A government appropriation was authorized when neces- 
sary in the future to offset the cost of payments to older workers who 
would retire soon after 1941 and who had been contributing for too 
short a time to pay the total costs of their own benefits. 

The old-age insurance system began operating in 1937. Experience soon 
demonstrated that the initial emphasis on the individual account of each 
insured worker had defeated the major goals of the program. In 1939, the 
Social Security Act was amended to extend protection to the families of 
insured workers by authorizing benefit payments to survivors and depend- 
ents. 

The wage records of insured earnings, as reported under social security, 
indicated less occupational stability than had been expected, and the 
inequities resulting from incomplete coverage became obvious. Wage 
workers sometimes went into business for themselves and thereby lost 
their insurance protection. Especially in rural areas, many individuals held 
several different jobs during a year, only some of which were in covered 
employment. 

A few individuals would have qualified for benefit payments after con- 
tributing only a small amount to the system, but many more would have 
received nothing after making substantial contributions. 

The original intent that old-age insurance would eventually replace 
old-age assistance began to be realized in urban areas, but to only a small 
extent in rural states. After 13 years’ experience, more aged persons were 
receiving more money in the form of welfare pensions than were receiving 
insurance benefits as a matter of right. 

But by 1950 the idea of social insurance had become generally accept- 
able. The amendments in that year to the Social Security Act further rec- 
ognized the need for a system of universal coverage that would reduce 
inequities. More occupations were covered, including most of the nonfarm 
self-employed and regularly employed hired farmworkers. 

It was not until the beginning of 1955 that farmers were included in the 
old-age and survivors insurance program. The Congress was attempting to 
extend coverage to all possible occupational groups in order to avoid the 
inequities that arise from incomplete coverage. So the chief demand for 
covering farmers came from sources other than the farmers themselves. 

Farmers were brought under the program with some trepidation. When 
the bill passed the House, it provided for covering farm operators, but 
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on the part of farmers in obtaining coverage for themselves might change 
to active opposition if the House provisions were retained in the law, }t 
is said that only a negligible number of letters, some of which were againg 
coverage, had been received from farmers on this issue. The Farmer 
Union favored the inclusion of farm operators, the Grange favored Op. 
tional coverage; and the Farm Bureau opposed compulsory coverage of 
farm operators.® 

A way out of this dilemma was proposed by a member of the conference 
committee, who pointed out that farmers would not pay the self-employ. 
ment tax on their 1955 earnings until January 1956. If it developed that 
many farmers were opposed to coverage, there would be ample time to 
repeal that part of the law in the next session of the Congress. With this 
safeguard, the House provision was retained. 

Opposition by farmers to coverage did not develop as had been feared, 
Evidence to the contrary is indicated by the fact that the 1956 amend. 
ments to the Social Security Act extended coverage to some landlords 
and to very low-income farmers who were not covered in the 1954 amend. 
ments. 

Why did farmers finally accept coverage by old-age and survivors 
insurance? Because of their belief in the older values of complete personal 
responsibility, farmers could not participate in the development of new 
methods for attaining economic security through social action. But accept. 
ing the new institutional arrangements for themselves after they became 
law was another matter, for several reasons. 

In the first place, farmers, like other people, do not want to be con- 
sidered too “different” from other members of our society. For nearly 2) 
years, most farmers had had friends or relatives who were covered by 
old-age and survivors insurance and in recent years many farmers had 
been covered through off-farm employment. This familiarity with the 
operations of the system was increased after 1950 when regular hired 
farmworkers were covered and several hundred thousand employers filed 
returns on their farm employees. A similar experience had been important 
in creating a demand for nonfarm self-employment coverage. 

Another indirect, but powerful, influence was the pressure of techno- 
logical advance on the economic position of most older farmers. Maty 
were unable or unwilling to compete with larger farmers for the rentdl 
or purchase of additional land, or to buy more efficient equipment and 
thus meet higher production and living costs. Subsisteace farming or th 
sale of cream from a few cows and eggs from a farm flock became a les 


* See second reference, footnote 1. 


this provision was deleted in the Senate. The Senate members of the | 
conference committee expressed concern that the apparent lack of interes | 
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feasible means by which an older farm couple couid support themselves. 
A relatively large and increasing proportion of applications for old-age 
assistance had come from rural counties. These and other pressures had 
the effect of increasing the concern of many farmers about their own 
old age security. 

Finally, the farmers saw a vast difference between asking for a “hand- 
out” and complying with the law on the same basis as most other Amer- 
icans—whether business proprietors or wage and salary workers. By 1957, 
the lingering doubts of some lower income farmers about the propriety 
of accepting old-age and survivors insurance benefits were lessened when 
they learned that some of the more productive farm operators in their 
community were receiving monthly benefit payments. 

Data on farmer participation indicate change in individual value judg- 
ments better than do data for any other occupational group in the old- 
age and survivors insurance system. In each year, several hundred thousand 
farmers may choose whether or not to pay the social security tax and 
earn coverage. This choice is open to farmers with net self-employment 
incomes of less than $400 and gross farm incomes of $600 or more in tax 
years after 1955. In contrast, the tax payment is compulsory for most other 
occupational groups including the nonfarm self-employed group. Em- 
ployers of nearly all wage and salary workers in covered employment 
deduct the employee’s share of the tax from his pay, add an equal amount, 
and forward it to the Internal Revenue Service. No action is required from 
the worker. 

Attention is now directed to the extent of farmer participation in the 
old-age and survivors insurance program. The concern here is with three 
main questions: How many farmers have contributed to the program by 
paying taxes on their self-employment income? What proportion was this 
of all farmers who might have paid the tax? How many farm operator 
families are now receiving benefit payments from this program? 

Most of the statistical information available that relates to these ques- 
tions is obtained as a byproduct from the accounting and operating re- 
ports of the Bureau of Old-Age and Survivors Insurance. The frequent 
shifting of workers from one occupation to another has made it practically 
impossible to classify beneficiaries on the basis of the occupations in 
which they earned the social security credits that permitted them to 
qualify for social security payments. Consequently, the Bureau makes no 
attempt to separate farmers from other occupational groups. But when 
the available data are combined with information from other sources, they 
provide a base from which it is possible to make estimates that will 
serve Our purpose. 

Preliminary estimates from the Bureau of Old-Age and Survivors In- 
surance indicate that about 2.5 million individuals paid social security 
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taxes on their 1956 self-employment income from agriculture, the latey 
year for which data are available. The corresponding number for 1955 js | 


about 2.3 million. This net increase of about 200,000 in the number of ta; 
returns, which occurred at a time when the number of farms was declip. 
ing, probably arises largely from the increased coverage provided by the 
1956 amendments, which extended coverage to certain “materially par: 
ticipating” farm landlords and also to some low-income farmers who were 
not covered in 1955. 

Also indicative of farmer acceptance of social insurance is the fact that 
the number of farm income tax returns increased by nearly 300,000 be. 
tween 1953 and 1955, when farmers first had opportunity to participate 
in social security. This was about 8 per cent more farm business retums 
than for any previous year of record (Table 1). 


TABLE 1. NuMBER oF Farm Business INcomME Tax RETURNS FOR 
SELEcTED Years, 1939-53! 


Sole —_— Agricultural Total, 

Year = partnerships corporations all farm 
of farms and services returns 

1,000 1,000 1,000 1,000 

1955 3,417 3 9 2 
1953 3,126 135 9 3,270 
1951 3,139 2 8 a 
1949 2,987 2 7 2 
1947 2,904 114 7 8,025 
1945 2,659 97 6 2 , 762 
1939 140 37 8 185 


1 From Statistics of Income Parts 1, 2, and 3, Internal Revenue Service, for corresponding 
years. For 1955, includes less than 20,000 returns from outside the continental U. S. 

2 Not available. 

3 The increase in number of returns to 1945 was due mainly to lower income filing requite 
ments and the introduction of the withholding tax. The continued increase in number of r 
turns to 1951 presumably was due largely to higher prices and increased production. 


Available data from the Current Population Series Consumer Income 
Study for 1955 indicate that probably about 3 million individuals had 
$400 or more net earnings from farm self-employment during that yea. 
This figure makes no allowance for the option given farmers to base thei 
net earnings on their gross incomes or to report their actual net earnings 


A precise comparison between this estimate of the number of farm opel | 
tors who might have paid the social security tax and the number that did } 


pay it for 1955 is not possible because of differences in concept and def: 
nition. An adequate analysis cannot be made until additional data at 
available. 

Available data also indicate that about a half-million families are recei' 
ing benefits based entirely or partly on farm self-employment earnings. 
At this point, I would like to direct attention to old-age and survivor 
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ie latest |) insurance for farm operators as a way of attacking the low-income prob- 
1955s |} Jem in agriculture. As all of us know, a wide gap exists between the earn- 
T of tar fF ings of individuals in farming and the earnings of those in nonfarm em- 
} declin. ployment. This gap is reflected in the fact that the median earnings of 
1 by the | semiskilled workers in nonfarm employment was about $4,500 in 1955,’ 
lly pa. | as compared with the average net income from farming of approximately 
O were $2,000 for the same year.® 
Farm people are trying to lessen this income gap; some by shifting to 
act tht } nonfarm occupations and others by enlarging their farm units. For exam- 
000 be | ple, from 1939 to 1954, the number of commercial farms decreased by 
ticipate | nearly 1.2 million, or by 27 per cent.° By and large, neither of these meth- 
retum | ods of raising the general level of farm income is open to farmers aged, 
say, 55 years or older. At this age, the earning power of their skills is 
typically no greater in nonfarm occupations than in agriculture. Also, 
most of them are unable or unwilling to take on the substantial burdens 
and risks of farm enlargement. Thus, the two main methods of raising the 


tal, level of farm incomes are virtually closed to more than a third of the 

operators of commerical farms.’° 

——. Old-age and survivors insurance will improve the economic well-being 

- of older farmers who are able to meet the minimum gross income require- 

270 ments, and more will reach retirement age each year. The benefit pay- 
“ ments may be small, but they are certain. With this assured income as a 

025 base, older farmers have more alternatives to choose from in managing 


762 


195 their financial affairs. About two-fifths of all farmers who paid the self- 


employment tax for 1955 and 1956 had net incomes of less than $1,200. 
espondig — They were thus able to continue at the same level of operation and to re- 
| ceive all of their benefit payments. Some farmers may decide to rent out 
= all or parts of their farms to neighbors or place them in the conservation 
a reserve. The senior member of a farm partnership may decide to turn 
over the responsibility to the junior member, who is usually a son or son- 
Income in-law. 

als had | Some operators may leave farming entirely and move to town or a 
at yea: | warmer climate, but I suspect that these will be the exception. Most 
se thet | farmers, like other people, apparently prefer to live on in the familiar 


arnings home and among friends, But they tend to slow down as they grow older, 

, oper | and with some assured income they will not be forced to work beyond 

‘hat did} 

ad det "U. S. Bureau of the Census, Family Incomes in the United States, Current Popu- 
lation Report P-60, No. 24, Table 8, Washington, D.C., June 1957. 

lata are ; . yh Agricultural Marketing Service, Farm Income Situation, Washington, D.C., 
uly 1958. 


9 
| Jackson V. McElveen, Family Farms in a Changing Economy, USDA, Agr. 
recel Inform. Bul. 171, Table 4. 

ings. ”U. S. Bureau of the Census, General Report, Volume II, 1954 Census of Agri- 
IrViVOTs culture, Washington, D.C., 1956. Table 18, p. 974. 
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their strength. One visible effect of old-age and survivors insurance ma 


be to reduce the number of commercial farms reported by the 1959 Cen. | 


sus of Agriculture. 
In 1956, the Social Security Act was amended to authorize benefit pay. 


ments to totally and permanently disabled workers who had attained age | 


50 and had contributed to the insurance program for 5 of the 10 year 
preceding the onset of the disability. Older farmers who have been iy 
the program continuously since 1955 may become eligible for this ney 
insurance protection in the latter part of 1959. 

We have indicated that farmers first looked upon social security as up. 
necessary and incompatible with their values. Increased familiarity with 
the system, directly or through relatives and friends, decreased this aver. 
sion, but farmers did not ask for this protection. When the advantages of 
universal coverage brought farmers into the system there were practically 
no objections. Farmers have now learned that acceptance of the new 
method can be included within their older judgment that the individual 
should be responsible for his own economic security. The full effect of 
this social change will unfold in the future, but most farmers can now 
look forward to a small but assured income as the foundation for a more 
secure old age. 


DISCUSSION: SOCIAL SECURITY FOR FARM OPERATORS: 
ACCEPTANCE AND ROLE IN FARM 
POPULATION ADJUSTMENT 


R. G. F. Sprrze 


University of Tennessee 


The planning personnel are to be commended for including social 
security as a topic in a discussion of the impacts of technology. Certainly, 
it is one of the most far-reaching “technologies” that has emerged in ow 
society. So often we are prone to associate only forage choppers, hog 
parlor feeding, or high analysis fertilizer with the notion of technology, 
ignoring new modes of private or public organization as being of the same 
“species.” Yet, any new operation, technique, or organization, encot- 
passing dependable relationships is a new technology, a new tool for more 
desirable problem-solving. 

Ellickson’s careful study and documentation of the chronology of the 
social security program for farmers, the underlying causes of its develop 
ment, and present status depict the high quality of analytical work fo 
which he is known. I would like to direct my observations, in the limited 
time I have, to three specific aspects of Ellickson’s paper. My comments 


are 
ito 
the 
ooth 
rele 
ref 
loo 
| cor 
bil 
co 
ect 
| res 
on 
an 
q 
pr 
ac 
lia 
re 
§ 
a 
i 

al 

gi 
ti 
y 
i 
re 
0 


SOCIAL SEcuRITY—DISCUSSION 1671 


are meant to be an elaboration and possible further clarification as I see 
it on some issues, very crucial to economic analysis. These points are: (1) 
the fundamental continuum of public value judgments in this country and 
fit pay. others having a democratic or representative type of government; (2) the 
ned age relationship between private interests and public policy with particular 
0 yeas | reference to Social Security for farmers; and (3) further consequences 
been in expected of this program in population adjustment. 


nis new First, I heartily agree with the author's succinct statement, “To over- 

look the fact that the new sense of social responsibility thus includes and 
yasun | conserves the essential spirit of the older values of individual responsi- 
ty with | bility is to see only the discontinuities of history and to lose sight of its 
is aver. continuities.” An adequate theory of political action and of governmental 
tages of economic action in a democratic society would seem always to make social 


ctically responsibility dependent upon individuals or private groups. Certainly 
he new | one of the most important premises of our political system is the respect 
lividul | for the maximum possible and desirable opportunity for individual action 


fect of and, furthermore, the dependence of the individual upon the conse- 
an now | quences of these actions. However, probably of equal importance is the 
amore | premise that individuals may seek and use unreservedly the tool of public 


action to achieve some of their ends. If we negate this, we would be still 
guarding our own property with sticks and stones, respecting no limited 
liability or contractual responsibility in any economic transaction, and 
receiving that information dictated by the press or rostrum with the 
DRS: greatest physical power. Public policies or any governmental actions in 
a democratic society seem to emerge when new understanding, change 
in physical proximity of individuals through population concentration, or 
alteration in environment affects the desire of enough individuals to or- 
ganize things differently. 

Now, the point I want to emphasize is that wherever you find societies 


+ social with governments representative of many individuals or interests as dis- 
tainly, tinct from a government of a few individuals or of identical interests, then 
|inow } you find public action preserving these values and responsibilities of the 
rs, hog | individual. In reality, public action becomes the instrument of individual 
nology, responsibility. Yet, the form has changed repeatedly and would be ex- 
e same | pected to continue to do so. For, example, the expropriation of the lands 
encom: of the Tory sympathizers, the Bill of Rights, eminent domain, railroad 


or more land grants, the tariff, the National Farm Loan Act of 1916, Agricultural 
Adjustment Agency of 1938—all symbolize the process of individual and 


- of the private action being transformed into public action and social responsi- 
evelop- bility. 
ork for Social security for farmers is simply another example in this continuum. 


limitel | Why it was developed for this generation instead of earlier is probably 
nments due to the depression, the work of the program specialists, new ways of 
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farming—all well described in Ellickson’s paper. But, even though the | 
form of individual and public action is not the same after the enactmen, | 
surely the basic principle, purpose, and nature of governmental action has 
not been altered. Here is the continuity, as I understand it, to which 
Ellickson refers. 

However, I am not sure, then, what he meant by repeatedly emphasiz. 
ing that social security “. . . reflected a fundamental change in the value 
judgments of the American people” or that social security preserved the 
older value—“that each individual is and should be responsible for doing 
all he can to provide for his own economic needs.” Surely, the fundamental 
value judgment of American people from the very beginning, ice., that 
their government is responsible in its action to their desires and welfare, 
has not changed. Neither does it seem accurate to say that individuals are 
still responsible for doing all they can when a substantial number of the 
current farm operators will qualify for social security and receive benefits 
far in excess of their contribution, regardless of their resources. 

The second point of attention is the role of farmers in securing and ac- 
cepting social security. Documentary evidence seems to support wel 
Ellickson’s contention that farmers did not press for their own coverage, 
Although I would contend that a public policy found acceptable by an 
interest group, such as farmers, generally is proposed and fought for by 
such a group, some policies seem to result from advantages accruing also 
to other interests. I would suggest, in view of the average age of farm 
operators and the acceptance which they have shown to social security, 
that their initial indifference and seeming hostility were more a matter 
of ignorance than opposition to an understood policy. We see this repeat- 
edly in other areas such as the verbal blasts from farmers about goven- 
mental acreage control followed by continued affirmative referendums 
when the issue is really faced. 

Thus, I wonder whether the events are clearly explained by Ellickson’s 
statement: “Because of their belief in the older values of complete per- 
sonal responsibility, farmers could not participate in the development of 
new methods for attaining economic security through social action.’ | 
doubt that their belief in the relationship of individual to government 
changed, but I believe their understanding of a new, complicated policy 
and technology did. | 

Finally, a comment on the consequences of social security in population 
adjustment, with reference to the capital problem. As Ellickson indicates, 
any population effects are likely to be slow in appearing. Also, it might be 
added, capital and population shifts seem to be integrally related. 

The increasing capital needed for efficient farming and the continued 
difficulty faced by each farming generation trying to accumulate that 


capital seem evident from many sources. I believe social security can 
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tend to assist here to some extent on two counts. The aversion many 
farmers have to risk-taking is well known, as is the necessity for taking 
some risk in establishing a profitable business operation. From a study we 
are making in Tennessee, it was found that some farmers believe that 
those who do not use credit are better farm managers than those who do; 
furthermore, 25 per cent would be unwilling to borrow even with expec- 
tation of profit if they had to give a chattel mortgage, and 40 per cent 
would be unwilling borrowers if a real estate mortgage were involved. 
The secure minimum income afforded at retirement to the operator and 
to his survivors by social security may remove some of the fear now in- 
terfering with more profitable use of additional sound credit on many 
of our farms, particularly in the South. 

Then, too, there is the disheartening sequence of old age, reduced oper- 
ation, estate settlement, and replenishment of the farm investment that 
so disrupts the capitalization process in farming. It is entirely possible that 
with the added retirement and survivor's income assured by social secur- 
ity, older farmers will be more willing to release their productive capital 
which represents accumulated assets, and lend, rent or sell it to other 
operators. Such a propensity for transfer earlier in the life of many of our 
elderly farmers could surely conserve some capital already in agriculture 
and speed the process of increasing the amount used per farm. 


RIVER BASIN DEVELOPMENT 


Chairman: Harry A. Steele, Agricultural Research Service, USDA 
PLANNING AND EVALUATION* 


JOHN KRUTILLA 
Resources for the Future, Inc. 


HIS paper will take up recent progress in economic planning and 
f pitace of water resources programs with special application tp 
international streams, with “recent” meaning since 1952-53. This will he 
our point of departure for two reasons. First 1952-53 marks roughly the 
end of a period during which—at least in the United States—the principal 
evaluation procedures were those developed in the familiar “Green Book’ 
and the original draft of “Circular A-47.”? It was the beginning of a period 
of greater emphasis on reducing public works expenditures and on anal. 
ses directed toward maximizing an objective function subject to budgetary 
constraints. Moreover, maximization subject to side conditions appears to 
be particularly appropriate where program formulation involves inves 
ments in more than one political jurisdiction, as in the case of international 
streams. The second reason is that the results of this new line of inquiry 
are not yet at the publication stage or else have just been published and 
thus may not be familiar to those who have not been touched directly by 
the ferment of activity the new emphasis has fostered. 


Efficiency Investment Criteria for Public Expenditures 


Although some awareness of budget constraints appeared in embryonic 
form in the “Green Book”’ and elsewhere,* the first systematic attempt at 


incorporating side conditions appropriate to the constraint appear in the 
work of McKean’ and Eckstein.’ Both draw more explicitly from the oor- 


* Acknowledgment is due Otto Eckstein, Julius Margolis, Roland McKean and 
Peter Steiner, for reviewing an earlier draft of this paper. The author is also indebted 
to Kris Kristjanson, John Peterson, Mark Regan and Gene Weber; and to his col. 
leagues at Resources for the Future, principally Irving Fox, Henry Jarrett, Herbet 
Mohring and Dick Muth; for helpful comments and suggestions. The views expressed 
are those of the author and do not necessarily repersent the views of either the 
individuals who have offered helpful suggestions nor the organizations with which 
they are affiliated. 

* Proposed Practices for Economic Analysis of River Basin Projects, Report to the 
Federal Inter-Agency River Basin Committee, prepared by the Subcommittee m 
Benefits and Costs, 1950. 

* Bureau of the Budget Circular A-47, Executive Office of the President, Washing- 
ton, D.C., December 3, 1952. 

* Proposed Practices, op. cit., p. 14. 

‘ — and Timmons, op. cit., p. 5. 
‘Roland N. McKean, Efficiency in Government Through Systems Analysis, with 
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us of welfare economics than do the earlier efforts. Both assume a re- 
stricted budget insufficient to undertake all the projects where the gains 
exceed costs as determined by prices in factor markets, and criteria to 
uide allocation of a limited budget efficiently within the water resources 
field, subject to this constraint, are developed. The resulting criteria none- 
theless vary somewhat owing to differences in judgment on the appro- 
priate discount rate to be used for planning purposes and on whether the 
constraint applies appropriately to capital or to total budget expenditures. 
The problem is conceived basically as maximizing gains for a stipulated 
outlay. McKean proposes selecting projects that provide the maximum 
present value. The net benefit streams (the annual gross benefits less an- 
nual operation and maintenance costs) are discounted by that rate which 
will equate the present value of the marginal project to its capital costs, 
subject to the condition that total investment just equals the capital ration. 
The appropriate rate, accordingly, is determined by the rate of return on 
the marginal project and all projects’ marginal increments, permitted by 
the capital ration. Where project interdependencies pose difficulties, Mc- 
Kean suggests examining interdependent projects iteratively to find that 
combination of projects and scale for which the present value of the net 
benefit stream is maximized, consistent with the capital ration.’ 
Eckstein’s approach differs by virtue of his assumption that the total 
budget expenditures, rather than investment funds alone, are subject to 
the constraint, and through his use of a social time preference for plan- 
ning purposes. In this, he follows more closely the conventional benefit- 
cost procedures in that he develops an investment criterion which seeks 
to maximize the present value of the difference between gross benefits and 
total costs (original investment plus the sum of the discounted stream of 
annual operation and maintenance outlays—O and M costs). He incor- 
porates a social discount rate for planning purposes (2.5-3.0 per cent) which 
reflects the prevailing political consensus and can be interpreted as a social 
time preference, along with a minimum benefit-to-cost cut-off point to in- 
sure that the restricted budget is employed so as to maximize the net gains 
for the stipulated budget. With a sufficiently restricted expenditure ration, 
the minimum benefit-to-cost ratio serving as the cut-off point would result 
in a smaller water resources development program than necessary to equal- 
ize the social marginal productivity of resources in the water-resources 
and private sectors.’ With a more adequate budget, the cut-off point is 


a on Water Resources Development, New York: John Wiley and Sons, Inc., 

*Otto Eckstein, Water Resources Development, The Economics of Project Evalua- 
tion, Cambridge: Harvard University Press, 1958. 

“McKean, op. cit., pp. 86-87, 89-91, 98-99, 122. 

*This observation is equally true for the McKean criterion, where the social 
— productivity of capital in the water resources applications (if the constraint 
is effective) will exceed the social marginal productivity in the private sector. 


a 


1676 Joun KRuTILLA 


of private employments. If the social time preference is, as assumed, leg, 
than the opportunity cost of public funds, the resultant benefit cost ratio 
of course, would still have to exceed unity.® 

The decision as to whether the constraint applies to investment fun 
alone, or to the total budget ration for the planning agency, is not a simpk 
one. McKean argues that nonmarketable project benefits can be regarded 
in some sense as current receipts from the nation’s standpoint.’° Although 
the rationale is not made explicit, presumably they may appear ultimately 
in the tax base and thus be reflected in the Treasury’s revenues to lessen 
somewhat the effective constraint. At any rate, he feels there is no justif. 
cation for ignoring the revenue receipts from marketable project services 
in determining to which funds the constraint applies. Since the efficiency 
investment models are all developed to guide resource allocation unde 
conditions of full employment, however, resources not otherwise used in 
the water field would find alternative employment and generate equivalent 
taxes elsewhere. The situation for receipts from marketable project services 
is perhaps more complicated. For example, a large part of the benefits 
from the Corps of Engineers’ projects are nonmarketable, while power 
from the Corps’ projects is marketed by one of the several Interior De. 
partment power-marketing agencies. Such receipts will go to the general 
fund of the Treasury rather than appear as available for offsetting current 
O & M costs of Corps programs. On the other hand, some of the 0 &M 
costs of Bureau of Reclamation irrigation projects are met by advances 
from water users; others in some cases are met by Congressional appro- 
priations, albeit from the Reclamation fund; while still others, those 
allocable to flood control and perhaps other nonreimbursable project pur- 
poses, must be met out of the budget ration. Accordingly while there is 
greater justification for regarding the constraint as applying to capital 
alone in the case of the Bureau of Reclamation, the McKean formulation 
of the investment criterion, if required of all agencies, would make the 
Corps’ program largely inoperable." If for political reasons only one form 
of criterion is to be employed uniformly by all of the public agencies in 


*Eckstein computes a sample set of benefit cost ratios, on the assumption the 
social time preference ranges from 2.5-3.0 per cent, required to ensure that marginal 
productivity of resources in the public sector are at least equal to the yields foregone 
from private alternatives. 

* McKean, op. cit., pp. 114-116. 

™ Actually, McKean’s investment criterion abstracts from existing institutions. It 
is designed for dealing with the total investment budget subject to Congressional dis 
cretion. Thus while the form of criterion may be correct if one abstracts from the 
agencies through which the investments are actually made, it would not be univer 
sally applicable in the absence of a pretty fundamental reorganization of govetl- 
mental agencies and procedures. 


determined so as to equalize the social marginal productivity of water i 
resources expenditures and the opportunity cost of resources drawn oy | 
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the water resources field—or by the review agency in evaluating projects 
submitted to the Congress in the President’s budget—the Eckstein formu- 
lation appears to be the preferable compromise. On the other hand, it does 
appear conceivable that political sanction could be obtained for use of 
different forms of the investment criterion appropriate to the different 


' circumstances, with respect to current receipts and outlays, that are faced 
| by different agencies. 


Shortly following the appearance of the McKean and Eckstein studies 
(in manuscript form, spring 1955) Margolis addressed a similar or related 
problem.’ I believe that he perceived a situation involving multiple con- 
straints, each attaching to a separate component of complementary invest- 
ment opportunities. Thus it seems to me that he addresses a problem of 
this nature: given a federal irrigation project justified by benefits received 
by private farmers and requiring associated investment on the land by 
them to utilize the developed irrigation water supply, what discount rate 
should be employed when (1) the farmers encounter capital rationing, and 
(2) the relevant public agency’s budget is fixed by political considerations? 

Margolis assumes that the total federal budget is fixed by considerations 
stemming from counter cyclical fiscal policies. He therefore argues there 
are no opportunity costs normally associated with yields foregone by di- 
verting resources out of the private sector.’* Moreover, he regards the 
budget allocation to the development agency in question as politically 
determined, and hence argues that there are no genuine benefits foregone 
from otherwise possible alternative applications in the public sector.” 
Given these circumstances he attempts to provide a rationale for applying 
the internal rate of return to farmers as the appropriate rate with which 
to discount the stream of net benefits from the public irrigation project. 

Discounting the net benefit appears justified, in view of Reclamation 
Bureau's covering of current outlays with current receipts. As to the rate 
advanced for discounting, I believe it provides a solution for an unrealistic 
problem. On the one hand, if the government expenditures are determined 
by federal counter cyclical policy, is it meaningful to discuss the question 
in terms of a benefit cost efficiency criterion? On the other hand, if the 
problem is perceived as one of allocating scarce resources, implicit in the 
form of criterion developed, the resources drawn out of private employ- 
ments have an opportunity cost. Within the context of the latter interpre- 
tation there would then be two opportunity costs: one given by the yields 
in the private sector precluded by the public use of productive resources 
in the irrigation project; and one given by the internal rate of return of 


™ Julius Margolis, The Discount Rate and the Benefit-Cost Justification of Federal 
Irrigation Investment, Department of Economics, Stanford University. 
* Margolis, op. cit., p. 10. 
Ibid., p. 10. 
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farmers for the associated private investment in complementary irrigation | 
facilities. The two rates would be identical only if the funds for the public | 
project could be conceived as diverted from the capital ration in the agri. | 
cultural sector; or, alternatively, if one relaxed the Margolis assumption 4 
that sub-allocations among public programs were not given by politial 
determinants and that such funds could be diverted alternatively to in 
crease the agricultural capital ration." 

In the absence of these possibilities, the approach recognizing multiple 
constraints does not differ in principle from the approach advanced jy 
the Green Book for multiple discount rates where opportunity costs diffe 
between two parties to complementary investments.*® It does serve ty 
focus attention on the implications of imperfections in the capital market 
for program formulation and project evaluation. For this, Margolis should 
be enthusiastically commended. 


Criteria for Evaluating “Partnership” Proposals: 


Accompanying the emphasis on reducing the expenditures of the fed. 
eral government in the United States following 1953, has been a paralld 
effort in the water field directed toward involving private interests more 
fully in developing river basin projects. In response to this political de. 


velopment, Krutilla and Eckstein have developed a model which, unlike 
the efforts treated immedately above, does not address the question of 
allocating a public budget optimally but rather the question of criteria 
required for evaluating the comparative efficiency of federal and partner. 
ship plans for development.’ Taking explicit account of the divergence 
between private and social product of investments in the water field, they 
develop a model for comparing the net social product under federal and 
partnership plans of development for a number of partnership proposab. 
No budgetary constraints were assumed in order that the opportunity 
cost by which the federal plans of development were evaluated, in reli 
tion to the partnership plans, would not be raised artificially over the ma- 
ginal productivity of resources drawn out of private employments. Thit 
is, the model short-circuits the possibility of arbitrarily disqualifying : 
public project by an “irrational” budget constraint. 

This study assumes that if a project were undertaken by the federl 
government, resources would be siphoned out of the private sector by 
means of federal taxation, rather than being undertaken at the expensed 


* Margolis along with McKean abstracts partly from the institutional environmetl 
considering a land and water resources development budget subject to Congressionl 
allocation, rather than the appropriate portions of the Departments of Agricultue 
and Interior budgets. 

* Proposed Practices, op. cit., PP. 22-24. 

* John V. Krutilla and Otto Eckstein, Multiple Purpose River Development, Studie 


in Applied Economic Analysis, Baltimore: The Johns Hopkins Press, 1958, Chapter 
IV, V and VI. 
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other public uses. It assumes that in the absence of undertaking a given 
federal project, federal taxes could be reduced by an equivalent amount. 
Two tax changes are postulated; one favoring relatively the lower income 
classes and consumption; the other, the higher income groups and invest- 
ment. The economy is next sectored into analytically meaningful cate- 
gories, and an estimate made of the opportunity cost of the marginal tax 
dollars whose incidence is traced to the several sectors. The study pro- 
duces an estimate of the opportunity cost of federal expenditures of be- 
tween 5 and 6 per cent, given the characteristics of the tax models, 
when the social marginal productivity of resources is equalized in the 
public and private sectors. 

With this estimate of the opportunity cost of federal funds, the social 
cost of alternative plans is compared with the corresponding social prod- 
ucts, treating the difference between the federal and partnership proposals 
as project increments. 

On the heels of these developments, Steiner’* developed an investment 
decision model designed to evaluate potential partnership developments 
on the assumption that a budget constraint does obtain in the public 
sector. Steiner assumes that the public budget is given and fixed; a similar 
assumption is made with respect to the capital ration for the private sec- 
tor. A corrolary of these assumptions is that a particular public investment 
in the water field must come at the expense of alternative opportunities 
in the public sector, and that where a public investment preémpts a 
supra-marginal private investment opportunity, private investment funds 
thus displaced find alternative employment in marginal investment oppor- 
tunities in the private sector. On the assumption that the constraint applies 
to capital rather than to total outlays, the magnitude to be maximized 
(subject to the capital constraint) consists of the difference between: (1) 
the present value of the sum of the net benefits from the public develop- 
ment and net returns from the marginal private investment, and (2) the 
present value of the sum of the net benefits foregone from other expendi- 
tures in the public sector and the net returns otherwise available from 
the private investment opportunity precluded by the public project. 

A conceptually attractive feature of the Steiner model is that it provides 
a means of determining the optimal allocation to the water resources field, 
given a fixed total public budget; i.e., an objective function is specified 
such that the maximum conditions yield an equal social marginal product 
for capital in all sub-sectors of the public sector. Moreover, it takes into 
account explicitly the yields foregone in the private sector by reason of a 
public preémption of a supra-marginal private opportunity under condi- 
tions wherein the assumptions governing the capital rations are realistic. 


"Peter O. Steiner, An Economic Model of Efficient Public Expenditures in Water 
Resource Development (Harvard University, Water Resources Seminar, processed). 
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ity, a number of observations seem warranted. In the United States at 
least, while the initiative for public investment theoretically resides with 


the executive branch, and planning by the water development agencies | 


must recognize the budget ration fixed by the executive, the considerab} 
initiative taken by the congress in authorizing public works modifies th 
effectiveness of the executive budgetary curbs. Individual projects may be 
authorized and funds for their construction appropriated without refe. 
ence to the totals budgeted by the executive branch for use by the wate 
resource development agencies. Moreover, the possibility of a public pre 
émption of a private investment opportunity is restricted largely to powa 
projects. A power project contributes to the same region’s power suppl 
whether publicly or privately developed. Accordingly, since the inveg. 
ment opportunity is preémpted, and utilities do not have internally gen. 
erated funds for alternative reinvestment’® it appears of greater probe. 
bility that a public preémption of an investment opportunity, coupled 
with the reality of congressional initiative, would be accompanied by a 
siphoning out of the public sector the investment funds which otherwise 
would have been devoted to the displaced private investment opportunity 
These considerations, lessen the force of the argument in favor of a mode 
which assumes an inflexible division of capital between the public and 
private sectors.”° 

This is as far as recent developments on investment criteria have taken 
us. Whatever the relative merits of alternative formulations of the invet- 
ment criterion may be, all have contributed to a growing awareness that 
no single formulation has universal applicability. Instead, it is now recog. 
nized that there is need to develop criteria for each of the generic classes 
of realistic possibilities, to provide a shelf of models from which the pro- 
fessional practitioners in the field can choose the one which is most appro 
priate to the conditions prevailing. 


Benefit Analysis with Particular Reference to International Streams 


Progress in the field of evaluating benefits has been perhaps less cot- 
centrated than it has on the investment side of planning criteria. Partly 


* Since electric utilities are regulated monopolies, rates for service are fixed 0% 
to assure a rate of return which precludes financing of plant except by resort t0 
external sources in response to specific investment opportunities. 

* If in fact the constraint is not effective due to the independent action of te 
Congress, the four sector Steiner model collapses to the simple two sector model et 

loyed by Krutilla and Eckstein. The objective function as formulated by Steine, 
ns teal can be modified to reflect intermediate positions between the polar cas 
represented by the original Steiner and the Krutilla-Eckstein models. This is a concep 
tual virtue whether or not it has operational possibilities. 


While it is possible that a set of circumstances could prevail in which | 
the assumptions of the model would be in approximate accord with reg}. | 
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n which |) for this reason only the briefest bibliographic reference shall be given to 
ith real. |) the contributions by such investigaors as Clark, Grant and Kelso;?! Cur- 
states at ran;22 Eckstein;** Krutilla;?* McKean;”> Meyer, Peck, Zwick and Stenson;** 
Jes with | Renshaw;2’ Ulrich;** and others. Some of these contributions were done 
agencis | within the context of analyzing water resource development problems; 
iderable | others are in independent fields having implications for benefit evaluation 
ifies the } for river basin planning criteria. Remarks shall have to be confined to a 
‘maybe f critical aspect of benefit evaluation when river basin planning involves 
ut refer. | the development of an international stream. 
1e water Eckstein, so far as I know, was the first to state fully the fundamental 
Dlic pre significance of specifying the sequence of project additions to a system, for 
O powe f efficient programming of river basin development and project evaluation.” 
supply f The direct interdependence among project elements of a river basin pro- 
> inves: F gram creates investment complementaries. This is particularly true in the 
lly gen. F case of storage reservoirs and run-of-river hydroelectric installations.*° In 
t prob & the case of an international stream such as the Columbia River, maximiz- 
couple § ing the value of the benefits from its development may require the con- 
ed bya § struction of storage capacity, the real costs of which may fall predom- 
therwise § inantly in Canada, whereas the real gains will accrue predominantly at 
ortunity. | United States power plants downstream. The fact that the real costs and 
a model § the gains occur in different countries makes. it of critical importance to 
blic and § specify accurately the benefits from such storage sites in order to achieve 
a viable agreement for joint development of the most efficient system. 
ve taken § The benefits attributable to a particular storage reservoir, however, de- 
e invest: § pend on the sequence of its addition to the system, since successive equal 
ress that fF increments of storage, other things being equal, add diminishing incre- 
w recog. § mental benefits. This follows since the reservoir contents must be spread 


¢ classes 

the tie * John M. Clark, Eugene L. Grant, and Maurice W. Kelso, Report of the Panel 
P of Consultants on Secondary or Indirect Benefits of Water Use Projects, to Michael 

it appro: | Strauss, Commissioner of Reclamation, June 26, 1952. 

“Charles D. Curran, “Evaluation of Federal Navigation Projects,” Task Force 
Report on Water Resources and Power, Commission on Organization of the Executive 
eams | Branch of the Government, Volume III, p. 1330. 

* Otto Eckstein, Water Resources Development, especially pp. 146ff, 167ff & 206. 
less con: = V. Krutilla and Otto Eckstein, Multiple Purpose River Development, Chap- 

ter III. 
a, Partly * Roland N. McKean, Efficiency in Government Through Systems Analysis, Chap- 
ters 10 and 11. 

*John R. Meyer, Merton J. Peck, Charles W. Zwick, and W. J. Stenson, The 
_ Economics of Competition in the Transportation Industry, Cambridge: Harvard Uni- 

f the versity Press, in press. 
we “Edward F, Renshaw, Toward Responsible Government, an Economic Appraisal 


xed. $0 a 
resort to 


oe hl of Federal Investment in Water Resources Programs, Chicago: Idyia Press, 1957. 
f ‘is * Rudolph Ulrich, “Relative Costs and Benefits of Land Reclamation in the Humid 
- a ie Southeast and the Semi-Arid West,” Journal of Farm Economics, Vol. XXV, No. 1. 


* Otto Eckstein, Water Resources Development, pp. 32, 126-27, and 256. 
See Krutilla and Eckstein, Multiple Purpose River Development, pp. 61 ff. 
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over successively longer critical period, diminishing thereby the prime 


power gain. 


Since the order in which storage sites are developed determines thy | 


gross benefits attributable to such developments, it may be thought thy 
in order for each nation to maximize the gains it can claim, each shoul 
press for having its storage reservoirs first added. This, I believe, can }y 
demonstrated to be incorrect. 

To illustrate, let us take an extreme example. Country A and Country 3 
each have two storage sites contending for priority as “next added’ 
Assume they are identical in every respect (capacity and elevation, wit 
identical developed heads downstream) except for cost. That is, gros 
benefits, G, are identical if one site is substituted for any other in a se. 
cified sequence of development: 


Gai = Gao = = 


but, of course, any one added later in the sequence has an incremental 
value less than preceding storage elements in the sequence: 


G, > G. > G; > G, 


The cost of the storage, on the other hand, is assumed to differ for each 
site in the following manner: 


Car < < Cas < Cpe 
Assuming further that: 
G, > Cge > G2 > Ca, > G; > Ca: > Ge > Car 


What might be some principles of ordering priorities? 

Let us consider one approach which assumes that the representative 
of the two nations, motivated by a spirit of amity are reluctant to take 
advantage of their opposite numbers. They agree to alternate, first on 
nation’s site is given priority, and then the others. Moreover, this is don: 
with the understanding that the maximum number of sites be developel 
subject only to the constraint that the added gains from each compensttt 
for its costs. Straws are drawn and the first choice falls to B which choose 
B2, followed by A’s choice of A2, followed successively by the selectio 


of Bl and Al. The agreement is satisfied in this manner, i.e., it product | 
the maximum development consistent with the constraint that the added 


cost of each project (in that sequence) is covered by project gains. 
This is not unlike, in principle, what results when planning persomé 
unable to predict the sequence of development in a political envitt 
ment, visualize the maximum development which can be justified on the 
assumption that all project elements are brought into being simultaneous} 
and benefits are allocated in some proportion to the costs. 
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ig 


Another approach, however, seems preferable to me. This would in- 
volve an application of the economic principle; i.e., add successive incre- 
vines the |, ments in ascending order of their costs. In this manner the most eco- 
ight that / nomical storage site, (Ai) would be first added with a benefit of G, 
h shou | indelibly associated with it, followed by development of site B, with an 
added gain of G, attributable to it. However, since the gains from the 
next added storage are less than the cost associated with its develop- 
ountry3 | ment, and similarly for the fourth site, these would be omitted from the 


added’ | efficient program. 
What criteria are implicit in the two approaches? In the first approach 


1e pre | 


>, Can be 


ion, with 
is, gros the criterion is maximum development. That is, it maximizes the develop- 
in agp | ment which can be “justified” by the fact that total benefits exceed total 


cost. An alternative equivalent expression of this criterion is maximiza- 
tion of the development agencies’ expenditures with respect to the river 
basin. But it may result in no appreciable net gain. The surplus of gains 
rement;| — over costs associated with the construction of the two most efficient sites 
can be dissipated to cover the excess of costs over gains in undertaking 
the next two sites. Application of this criterion can result in a destruction 
of as much wealth in one form as it creates in another. 

for each The alternative approach has its basis in a welfare criterion; i.e., 
resources are so allocated that no redirection from one application 
(planned commitment) to another could produce greater returns in the 
alternative employments. This condition is met if sites 1 and 2 are under- 
taken, but not if development is extended to include sites 3 and 4. This 


criterion, if systematically applied, will maximize the contribution which 
development of the river can make to the incomes of the two nations 
combined. 

sentatives Does it follow equally that if all the sites justified by the welfare 
t to take F criterion occur in only one of the two countries that it remains to the 
first ‘| advantage of the other to encourage a sequence of development based 
s is dow } on the welfare criterion? In the final analysis this depends on the agree- 
evelope! | ment reached between the two nations with respect to sharing of net 
mpensate gains. 
h choos The decision model which employs the welfare criterion is consistent 
selection | with maximizing the joint welfare function specified for the two coun- 
products } tries combined. The maximum net gain from exploiting the resources of 
he addel | the river basin can be achieved in this manner, thereby providing the 
uns. | largest net benefit for mutual sharing. But realistically considered, the 
ersonne guiding principle for representatives of the two nations must be welfare : 
envi } maximization for their respective nationals. If, for example, the most 
od on th § economical sites are in the headwater nation, and that nation requires 
aneous!; F all of the net gains which accrue in the downstream nation as a con- 


dition for developing the storage, then it is to the latter’s advantage to 


4 
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develop its own storage providing the alternative sites within its borders 
will provide some net gain. Such sub-optimization achieves gains for the 
downstream nation at the expense of the potential benefits available from 
joint optimization, yet would justify such action from a nationalistic 
viewpoint if it otherwise would not share in the net benefits. This sug- 
gests a realistic basis for a viable agreement with respect to compensa. 
tion to induce development in one nation having external economies for 
the neighboring country. 

It can be assumed that neither country will acquiesce in a share of the 
net gains from cooperative development which is smaller than it can 
realize by pursuing an independent course of action. Welfare economics 
can guide the selection of criteria for planning river basin development 
on the assumption that each nation pursues an independent course. A 
welfare function specified for each nation separately (and independent of 
the external diseconomies its maximization may inflict on the neighboring 
country),°* can provide the investment criteria for application within this 
sub-optimization context. By reason of the external economies-disecono. 
mies problem inherent in a system of physically interdependent works, 
the sum of the net gains from individual sub-optimization will be less 
than the net gain from maximizing the joint welfare function. If each 
nation accepts as its minimum share of the net gains from joint develop- 
ment an amount equivalent to the maximum it can achieve from pursuing 
its most attractive independent alternative, the area for negotiation with 
respect to residual net benefits is clearly defined, and an environment is 
created in which the most eflicient system of development from both 
parties’ points of views can be undertaken. 

The analysis can be extended equally to a case where the headwater 
nation has the opportunity of integrating its reach of the commonly shared 
river basin with an independent domestic river system, as for example, 
the upper Columbia and the Fraser systems in British Columbia. One 
cannot say a priori that maximizing the net gains from joint development 
of the Columbia River will contribute more to the income of the two 
economies combined, than would the maximization of the net gains from 
integrating a portion of the common river system with another inde- 
pendent river system. If the full head of the Fraser can be developed 
economically*? and would be justified independently of the Columbia 
diversion, it is conceivable that the net gains from such a development 
combined with those from sub-optimizing on the lower reach of the 


* Subject of course to the restraints imposed by international treaties, conventions 
or the international law governing cases for which both nations accept jurisdiction 
of the International Court. 

* This assumes that the problem involving the spawning grounds for anadromous 
fish can be satisfactorily 
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Columbia, subject to the diversion, could exceed the sum of the net gains 
from optimizing with respect to each basin separately. For example, the 
diversion costs could be offset in greater or lesser degree by transmission 
economies stemming from the generation of power nearer the load centers 
in British Columbia. 

The time distribution of costs and gains will be a critical factor in 
evaluating the alternatives under these circumstances. The head is already 
developed along the United States reach of the Columbia, whereas the 
development of the Fraser is a matter for the future, pending resolution 
of some stubborn problems. Assuming that these problems will be solved, 
but only in the future, the superiority of the diversion plan as judged by 
the sum of the wndiscounted annual net benefits, would have to be the 
greater the more distant in time that the diversion would become feasible. 
That is, the value of the future stream of net benefits attributable to the 
diversion, discounted to the point in time at which the diversion would 
become feasible, would have to exceed the sum of (1) the present value 
represented by the Canadian share of the net benefits realizable from 
immediately developing a cooperative plan, and (2) its reinvestment yields 
during the interval before the diversion became feasible. 

If this represents a realistic possiblity, the only remaining prospect for 
cooperative development of the Columbia would be for the two nations 
to proceed recognizing that diversion would be a possibility at some 
future date. The date would have to fall sufficiently in the future so that 
the present value of the United States’ share of net benefits during the 
interval would exceed the present value of the net gains from developing 
the United States’ most attractive independent alternatives, Whether or 
not the gains from cooperative development during the interval would 
compensate for the alternative yields foregone, along with the risk of 
future preclusion of presently feasible United States’ sites, is a question 
which cannot be answered in the absence of intensive analysis. 

The most careful analysis of such questions is required in order that 
each nation can rest satisfied that it enters into an agreement with the 
most accurate relevant information. Moreover, such an analysis would _ 
enable the nationals of each country to enjoy the returns from a develop- 
ment firmly based on economic welfare criteria rather than a develop- 
ment resulting from tactics to achieve cooperation at the expense of the 
welfare contribution available from developing the river rationally. As an 
end product, I can conceive of obtaining data for a pay-off matrix, based on 
the several physical alternatives incorporating the time element explicitly 
into each alternative, combined with the net gains imputable to each al- 
ternative under different assumptions as to the investment criteria appro- 
priate to the different means by which the physical plans could be under- 
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taken financially. This would provide decision makers with the information 
which would (1) assist the planning of the most efficient system, and (2) 
permit inferring the minimum share which each nation requires out of the 
joint development to induce its participation. 

Beyond this, welfare economics can provide no guidance. The residual 
net gains from cooperative development (above the minimum each nation 
requires to place it on the margin of indifference) represents the classical 
distribution problems for which formal welfare economics can offer no 
assistance. Here perhaps the theories of bargaining and negotiation, or 
possibly the theory of games** may provide useful tools for predicting the 
final outcomes (though not of evaluating their equity). But the problem 
of distributing the residual net gains is not essentailly a part of the plan. 
ning and evaluation of river basin projects consistent with welfare maxi- 
mization. It is necessary only to program a system which will maximize 
the net benefits for mutual sharing. How the residual gains are to be 
shared between the two nations is not a problem which technicians are 
qualified to decide; rather it falls within the province of the politically 
responsible decision makers. 

The two most significant recent developments for river basin planning 
and evaluation with implcations for development of international streams 
have been stressed here. Attention was first focussed on recent develop- 
ments in the area of expenditure criteria, which suggest a variety of 
criteria appropriate to maximizing an objective function subject to differ. 
ent side conditions. Since international streams fall within two or more 
political jurisdictions, the likelihood of different criteria being appropriate 
for the separate reaches of the basin, even under cooperative development, 
should not be overlooked. Moreover, in view of the imperfections in the 
capital market which may in fact be more significant in connection with 
financing a program of interdependent investments in two or more politi 
cal jurisdictions, the empirical content as well as the form of criterion may 
differ for parties to the development of international streams. These con- 
siderations may be significant for planning of an efficient system for co- 
operative undertaking as well as suggest alternative means of financing 
development so as to minimize the social cost of a given development. 

The second major point concerned the sequence in which projects are 
introduced into a system of complementary works: its significance for the 
problem of determining the most efficient system and evaluating benelit 
of specific project elements. The planning of river basin development for 


* Game theory will not provide a clear-cut solution to the general problem, i.e. the 
admixture of community and conflicts of interest. The community of interest elemett 
leads to joint maximization with departures resulting in a nonconsistent sum game 
Conceivably by ingenious formulations of some elements of the problem the division 
of the constant sum restdual net benefit may be amenable to game theory treatment. 
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streams under divided jurisdiction is greatly complicated by the problem 
of reaching agreement as to the division of net gains. Application of wel- 
fare criteria to the programming of development, and the analysis of alter- 
natives available within each political jurisdiction, was suggested as a 
means of narrowing the area of disagreement and moving the problem of 
sharing gains outside the range in which it could compromise the pro- 
gramming of an economically efficient system. 


DISCUSSION: SOME RECENT DEVELOPMENTS IN RIVER 
BASIN PLANNING FOR EVALUATION 


ALBERT R. JOHNSON 
U.S. Department of the Interior 


Krutilla has given us an excellent summary review of some of the recent 
publications of interest in the field of economic planning and evaluation 
of water resources projects. These publications have emphasized efficiency 
criteria appropriate for use in planning where investment funds are 
limited and where “partnership” projects are involved. 

In passing, I want to mention that neither “budgetary constraints” nor 
“partnership” projects are exactly new. I cannot recall any time when 
adequate funds were available to construct all the projects that were con- 
sidered desirable for development. Also, joint private and public develop- 
ment has been a long standing feature of development programs, particu- 
larly where land improvement has been involved. 

I can see no objection to Krutilla’s choice of the years since 1952-53 as 
identifying a recent period. I would, however, urge reconsideration of his 
first reason where he states that it marks roughly the end of a period 
during which the evaluation procedures were those developed in the 
“Green Book” and “Circular A-47” and the beginning of a period in which 
greater emphasis was placed on analyses aimed at maximizing returns 
under conditions with budgetary constraints. While the recent writings 
by McKean, Eckstein, Steiner and Margolis all emphasized budgetary 
contraints more than the “Green Book” and “Circular A-47,” it should be 
recognized that both the “Green Book” and “Circular A-47” emphasized 
procedural recommendations and could not deal with all their theoretical 
implications. The deliberations and unpublished background material 
leading to the recommendations gave attention to various types of con- 
straints, including those associated with a limitation of investment and 
operating funds. 

To me, the “Green Book” does not mark the end of a period, but rather 
the beginning of a period in which there has been a growing recognition 
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of the role of economics in the formulation of resource development Proj- 
ects and programs. I recognize that consideration of budgetary cop. 
straints may be a theoretically desirable refinement of evaluation tech. 
niques but I am of the opinion that practical considerations may limit 
application of such refinements to modifications of certain evaluation 
standards, such as adjustment of the discount rates and the “cut-off point” 
for acceptable project benefit-cost ratios. This would be still far short of 
a theoretically desirable consideration of the effect of budgetary con. 
straints throughout the process of project formulation. 

Krutilla’s discussion of recent developments in river basin planning and 
evaluation could well have been broadened to include more on the solu. 
tion to problems being encountered in use of the incremental approach 
in project and program formulation. There has been increasing recognition 
that proper project formulation is the core of the evaluation problem and 
that if project formulation is properly carried out the project benefits must 
necessarily exceed project costs. It is easy to say that total benefits should 
be compared with total costs, but do total costs in the benefit-cost ratio 
include associated costs and, if not, what rate of return should they be 
permitted to earn for the purpose of the economic analysis of a project? 

Due to the multiplicity of possible combinations and scales of develop. 
ment as well as the incompleteness of measurement techniques, detailed 
consideration in project formulation can be usually given to only the more 
promising possibilities. Practical judgment and experience must often be 
relied on in selection of those projects and alternatives to receive detailed 
study. This emphasizes that, while in practice the basic principles of proj- 
ect formulation are accepted, there are numerous unresolved problems in 
applying the principles. A major problem is in determining the products of 
a project to which monetary values should be attached. This is relatively 
easy for power projects but for projects involving flood control and land 
reclamation the products of the project are not so definite and it is even 
more difficult to determine the net benefits attributable to the project. 

Many persons are of the opinion that there is still so much to be gained 
from improvement in application of the basic formulation principles that 
the gains from incorporating the refinements involved for consideration 
of budgetary constraints will be relatively small. Furthermore, it may be 
impossible to predict what such constraints will be in the future and pro 
ect analyses frequently precede development by more than a few yeats. 

In the second part of the paper, Krutilla points out some of the com- 
plicating problems of analyses that arise in planning for development of 
international streams, such as the Columbia River. His suggestions for 
both basin-wide and regional types of economic analyses are, in my 
opinion, very appropriate. Such analyses should indicate the nature and 
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extent of developments that will maximize the net social or over-all public 
gains if appropriate consideration can be given to all project effects. It 
should be recognized, however, that the problems in planning and de- 
velopment of international river basins are basically the same as those 
encountered in our larger river basins where a number of states are in- 
volved. Treaties between countries and compacts between states have 
essentially similar effects on river basin planning and development. They 
both can be modified in the interest of more efficient use of the basins 
resources, but approval of proposed changes will likely be forthcoming 
only if it can be shown that modification will be advantageous to each 
of the jurisdictions concerned. . 
In the latter part of the paper, Krutilla expresses a view that the dis- 
tribution of project gains is a field in which welfare economics can pro- 
vide no guidance. My view is that economists should be very much con- 
cerned with how the project gains are distributed and that we should 
seek to make meaningful studies that will guide the decision makers. 


SHARING FINANCIAL RESPONSIBILITY OF 
RIVER BASIN DEVELOPMENT? 


M. REGAN 
Agricultural Research Service, USDA 


HARING financial responsibility of river-basin developments involves 
S the division of project and program costs among purposes, interests, 
groups, and individuals. All costs of establishing and maintaining Te- 
source programs must be borne by someone. Costs not assigned to specific 
individuals or groups must be borne by the local, area or national public, 
Expected to share in these costs are (1) the primary beneficiaries who 
receive immediate project services; (2) secondary beneficiaries; (3) states 
or provinces and local agencies or districts; and (4) the national public, 

Arrangements for cost-sharing are many and varied. They include the 
use of charges and assessments to recover all or part of the initial capital 
outlays and meet annual costs; and various forms of cost-sharing agree. 
ments among participants concerning direct responsibility for project 
segments or providing specified types of resources, materials, services, or 
other contributions. | 

The difference in emphasis between evaluation and cost-sharing is 
sufficient to warrant a reasonably sharp distinction between the two, 
Whereas evaluation is concerned primarly with benefit-cost relationships 
in production, cost-sharing centers attention on the distribution or inci- 
dence aspects of project effects. Efficiency in producing services is the 
controlling consideration in evaluation; in cost-sharing, emphasis is on 
equitable distribution arrangements. 

A divergence in viewpoints leads to certain differences in approaches 
appropriate for each. For evaluation purposes, for example, secondary 
benefits often represent a transfer effect. To the extent that such benefits 
can be identified, however, they provide as valid a basis for the distribu- 
tion of costs as do direct benefits. The ability of a particular group of 
beneficiaries to bear project costs is independent of whether their benefits 
represent a net social gain or merely constitute a transfer from another 
group. The amounts of secondary benefits that merit consideration in 
cost-sharing and reimbursement may exceed those available for the 
economic justification of a project from a national or social viewpoint.-In 
evaluation, the cost of uncompensated damages is clearly a project cost; 
although usually it is not included in the costs that are shared. 


* The opinions expressed are those of the author and do not necessarily represent 
the views of the Farm Economics Research Division, Agricultural Research Ser- 
ice, or the USDA. The author is indebted to E. W. Webber, N. A. Back, A. R. Johnson 
and John V. Krutilla for helpful suggestions. 
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The standards for reimbursement and evaluation may differ also. Reim- 
bursement usually involves contractual obligations that require dollar 
payments, and possible price fluctuations become more significant than in 
evaluation, with its greater emphasis on purchasing power or real values. 
Also, the dollar costs that must be paid by an individual or group may 
vary from the social cost of utilizing resources. From the viewpoint of 
individuals or local groups, the cost is the money outlay necessary to 
acquire resources Or services; from the viewpoint of the public, the cost 
is the productivity of the resources in alternatives that are foregone. 

Despite the differences indicated, reimbursement and evaluation con- 
siderations cannot be completely separated. Assessment and reimburse- 
ment requirements often provide an effective check on the reliability of 
the evaluation estimates. The willingness of individuals to pay for services 
is substantial evidence of the existence of benefits. Also, when charges are 
likely to influence the utilization of project services, their effect on project 
benefits must be considered. Although these interrelationships must be 
recognized, it is believed that most aspects of the cost-sharing problem 
may be treated more systematically if considered as distinct rather than 
integral parts of the evaluation problem. 

Although some attention has been given to cost-sharing as either an 
aspect of resource policy or an incidental phase of evaluation,’ a sys- 
tematic analysis centering on cost-sharing comparable to recent texts on 
evaluation is yet to be developed.* Logically, the broad field of financial 
responsibility distribution covers all aspects of the incidence of project 
effects. It includes consideration of project impacts on regions, areas, 
groups, and individuals; the compensation required to make those ad- 
versely affected at least as well off with as without the project; the ways 
in which cost-sharing requirements may be used to adjust incidence; and 
the possibilities and limitations of alternative means of controlling inci- 
dence. This paper attempts to deal with only a part of the broader field 
indicated. Attention centers primarily on the approaches, guides, and 
problems involved in the division of project costs among interests and 
participants. 

The economic, institutional, and policy considerations that have a 


*Typical are Missouri Basin Survey Commission, “Missouri Land and Water,” 
1953; The President’s Water Resources Policy Commission, “A Water Policy for the 
American People,” Volume I, 1950; and The Presidential Advisory Committee on 
Water Resources Policy, “Water Resources Policy,” 1955. 

*Three major texts on evaluation have been released this year: John V. Krutilla 
and Otto Eckstein, Multiple Purpose River Basin Development, Baltimore: Johns Hop- 
kins University Press, 1958; Otto Eckstein, Economics of Water Resource Development, 
The Economics of Project Evaluation, Cambridge: Harvard University Press, 1958; and 
Ronald N. McKean, Efficiency in Government Through System Anlysis, With Em- 
phasis on Water Resource Development, New York: John Wiley and Sons, 1958. 
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bearing on cost-sharing are so numerous and so intertwined that neither g 
single nor a simple formula would appear to be approprite for all situa. 
tions. The chief types of considerations that warrant attention in devisin 
arrangements for sharing financial responsibility are: (1) The objectives 
to be served; and (2) the merits and limitations of alternative basic ap- 
proaches for apportioning charges or assessments. Attention must also be 
given to the adjustments and modifications necessitated by problems of 
practical application and acceptability 


Purposes and Objectives 


What purposes and objectives should cost-sharing requirements be 
designed to serve? Their general purpose, of course, is to distribute costs 
in such a way as to best serve the public interest. To accomplish this, 
cost-sharing requirements should be regarded as a positive means of maxi- 
mizing the net social benefits from the use and distribution of project 
resources and services. The requirements have two main purposes or ob- 
jectives: (1) contributing to the efficient use of resources; and (2) promot- 
ing incidence and distribution policies. The desired arrangements are 
those under which conflicts between these two objectives are minimized. 

The contribution toward efficiency goals stems from the effect that 
assessments and charges have on the use of project services. The absence 
of any charges might well induce a waste of services by beneficiaries, in- 
crease the pressure for unjustified projects by local interests, and provide 
insufficient incentives for participation.t Excessive charges could result 
in underutilization of project services and failure to realize project po- 
tentials. 

Promoting the attainment of other objectives of public policy also merits 
consideration in establishing cost-sharing requirements. These objectives 
include stimulating area and regional economic development, encouraging 
owner-operation of family-sized farms, minimizing windfall gains, main- 
taining adequate levels of living, promoting increased economic stability 
through the reduction of risk, and providing flexibility in repayment ar- 
rangements. 

Little question arises concerning the desirablity of taking account of 
these objectives in cost-sharing requirements.. The chief issues relate to 
the impact of such provisions on efficient resource use and the effective- 
ness of alternative means for their accomplishment. Optimum develop- 
ment and use may be obtained under a range of charges and assessments, 
and other means are available for controlling the distribution and use of 


* Whether the charges are fixed or variable has a direct bearing on use. For a dis- 
cussion of various aspects of this problem see Michael F. Brewer, “Water Pricing by 
Small Groups,” California Agriculture, April 1958; and S. V. Ciriacy-Wantrup, “Cost 
Allocation in Relation to Western Water Policies,” Journal of Farm Economics, Feb. 
1954. 
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project services. Frequently, both distribution and efficiency goals can 
be served if a reasonably close association is maintained between the 
incidence of benefits and costs. Benefit recipients are usually in a position 
to bear charges; while charges geared either to costs or to the value of 
services are likely to promote efficient use. 

Desired distribution patterns for such attributes as land use and owner- 
ship might also be obtained by direct regulations. The 160-acre limitation 
and associated antispeculation provisions under United States reclamation 
law illustrate types of such regulations. Only farms of the permitted size 
are eligible for participation; all others are excluded. Differential charges 
could accomplish many of the desired distribution effects and perhaps be 
less likely to conflict with efficiency objectives. To the extent that differ- 
ential charges absorbed windfall gains, they would reduce the need for 
antispeculation restrictions. Thus, family-sized farms might receive pref- 
erence in the form of lower assessments and deferred repayment periods 
that would not be available to larger units. Or higher or graduated 
charges or assessments might be placed on acreages above a given size. 

The need for considering the ultimate rather than the immediate aspects 
of incidence is often overlooked. If a wide distribution of benefits is 
emphasized, provision needs to be made for benefits reaching direct users 
of project services throughout the life of the project. When services are 
provided at less than their value, the advantage may be largely absorbed 
before reaching the intended beneficiaries. For example, if flood control 
or irrigation is provided for a charge substantially less than its value, 
present landowners would be in position to appropriate the capitalized 
value of the net benefit in case of sale. Succeeding owners would bear 
land costs approximating the value of the benefits and would receive no 
net advantage from the project. Any part of the value not absorbed as a 
project charge would go to a previous owner. In case benefits are sub- 
ject to appropriation, either project charges should be sufficient to limit 
windfall gains or provision should be made to return the gains to the 
public. Otherwise the possibility of accomplishing long-term redistribu- 
tion objectives through low project charges would be limited. 


Bases for the Division of Financial Responsibility 


Bases for apportioning financial responsibility may be grouped into two 
main categories: (1) charges and assessments based on project costs; and 
(2) charges and assessments based on the value of project services. Each 
category has several variants and cost-sharing requirements could incor- 
porate various combinations of the two. 


Cost Basis for Charges and Assessments 


Under the cost approach, the sharing of financial responsibility among 
interests is geared to and limited by project costs. The main variants con- 
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sist of (1) sharing costs in proportion to benefits; and (2) assigning the 


full cost of specified purposes to particular users or classes of beneficiaries : 
The costs to be shared consist of those for initial installations and the | 


recurring costs for operation, maintenance, and replacement. All such 
costs may be expressed in either present value or annual terms. In annual 
terms, initial investment costs take the form of amortization allowances 
needed to retire the investment with interest over the life of the project, 

For single-purpose projects, the necessary cost base is directly available 
and the total costs are distributed among the participating interests, In 
the case of multiple-purpose projects, an appropriate share of any joint 
or common costs must be added to the separable cost of each purpose, 
Thus, an initial step in the division of financial responsibility based on 
costs is the allocation of any joint costs among purposes. 

Cost Allocation:—Many different cost allocation procedures have been 
proposed and several are used in prevailing practice.* Their purpose is to 
provide a rational basis for apportioning costs of jointly used facilities 
among the purposes served. The range in results obtained from different 
methods is often wide, and the implications for cost-sharing are substan- 
tial. 

An appropriate cost-allocation method should allow each purpose to 
share proportionately in the advantages that result from the use of com- 
mon facilities. The allocation should be consistent with proper economic 
formulation in that the total costs allocated to any purpose should be at 
least sufficient to cover the separable costs of its inclusion, but not in 
excess of the lesser of the benefits or alternative costs. The procedure is 
not an integral part of project formulation and hence should not preclude 
any purpose that produces benefits sufficient to cover its separable costs. 

A method that meets the principal tests for an acceptable procedure is 
the Separable Costs-Remaining Benefits Method proposed by the Sub- 
committee on Benefits and Costs of the Federal Interagency River Basin 
Committee.* Under the method they recommend, each purpose is first 
charged with its separable costs. This cost is the difference in the total 
project cost resulting from the inclusion or deletion of any purpose. The 
difference between the sum of the separable purpose costs and the total 
project cost constitutes the common costs chargeable to all purposes 
served. This residual is distributed among purposes in accordance with 
the excess of its benefits over its separable costs. Alternative costs take 
the place of benefits when they are less. 

The method has gained rather widespread acceptance in the United 


*For a comprehensive discussion of various cost allocation methods, see J. §. 
Ransmeier, The Tennessee Valley Authority, Nashville: Vanderbilt University Press, 
1942. 

* Proposed Practices for Economic Analysis of River Basin Projects, May 1950. 


co 
app 
stag 
sect 
res] 
the 
ary 
co 
be 
jus' 
| 
wa 
| 

loc 
COs 
on 
tin 

pu 
ac 
P 
tre 
ti 
fit 
sti 
rae 
ca 

e 

a 
tr 

i 

b 

i 

t] 

t 


1695 


FINANCIAL RESPONSIBILITY 


States, both in agency practices and in recommendations made by various 
commissions and study groups. The chief modifications in application 
arise from the absence of adequate data on separable costs. This often 
necessitates the substitution of specific for separable costs in the formula. 

Despite its general acceptance, certain unresolved questions arise in the 
application of the method to cost-sharing. One issue centers around the 
stage in the cost-distribution process at which account should be taken of 
secondary benefits. If cost allocation is regarded as a method of imputing 
responsibility for project costs among purposes from a public viewpoint, 
then it would appear to be appropriate to disregard transfer-type second- 
ary benefits in the initial allocation. Any secondary benefits above those 
considered net project benefits would be needed to balance secondary 
benefits foregone from alternatives. Hence they would not be available to 
justify an increase in project costs assigned a particular purpose. Each 
purpose would share in joint costs in accordance with its contribution to- 
ward the net social benefits of the project. 

Under this reasoning, the more appropriate stage for taking account of 
local secondary benefits would be in the division of allocated purpose 
costs among the benefited interests. Emphasis at this stage centers more 
on questions of individual and group incidence, with no need for dis- 
tinguishing between transfer and net-project types of benefits. Only net- 
purpose benefits would be used in the allocation among purposes, with 
account taken of local and area viewpoints in the distribution of allocated 
purpose costs among groups and interests. 

Another group of issues on cost allocation procedures relate to the 
treatment of alternatives. These include questions as to whether alterna- 
tives should be used as a limit on the allocation or as a measure of bene- 
fits; whether the alternative should be based on public or private cost 
standards; and the extent to which a multiple-purpose site may be used in 
computing the cost of a series of single-purpose alternatives. 

Under the standard Separable Costs-Remaining Benefits method of allo- 
cation, alternatives, in effect, are treated as a measure of benefits. How- 
ever, no essential characteristic of the basic method would be lost if 
alternatives were used as a limitation on the allocations. The primary dis- 
tribution of joint costs could be based on benefits, with allocations per- 
mitted to approach alternative costs. Although this modification would 
increase the allocation to purposes with low-cost alternatives in relation to 
benefits, the net allocation might well be more in accord with their capac- 
ity to carry costs. 

When both public and private standards are involved in evaluation, 
the question of which is appropriate for determining alternative costs in 
cost allocation becomes pertinent. As only alternatives that are real in 
terms of those likely to develop in the absence of the project are signifi- 
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cant, the use of costs applicable to such expected alternatives woul 
appear to be appropriate. With benefits based on the costs of the mog 
likely alternative source, the alternative cost and benefit base for the 
allocation of project costs to such purposes as power would often be the 
same. 

Under prevailing practice in the United States, a multiple-purpose site 
is frequently used as a basis for computing the alternative single-purpos 
cost of each of several alternatives. As alternatives should represent 
source of comparable service expected to develop in the absence of the 
project, they must be independent of the particular project under cop. 
sideration. Assuming that a multiple-purpose project provides optimum 
use of a given site, such a site would no longer be available for develop. 
ing alternatives that could be realized for the various separate purposes 
Project development would preclude any other uses of the site, and it 
would be inaccessible for any single-purpose development. 

Allocation of costs among purposes is only the first step in the process, 
More controversial issues arise in the distirbution of the purpose alloca. 
tions among and between the interests and groups that benefit. 

Costs Shared in Proportion to Benefits:—This approach involves the 
distribution of project costs in accordance with benefits. The costs 
assigned to any interest or group would depend on the relative amount 
of the project benefits they received. 

Although the method has considerable appeal as a reasonable and 
equitable approach, in application it has certain rather serious limitations. 
Both measurement and conceptual problems arise in attempting to ap- 
praise and compare benefits that accrue to interests with differing view- 
points. The main difficulty comes from attempts to classify and measure 
benefits that accrue to local compared with national interests. 

For classification purposes, general public benefits could be defined to 
cover contributions to such activities as defense, maintenance of high 
employment levels, conservation of resources, and attainment of other 
objectives considered to be national responsibilities. In addition, benefits 
that were widely dispersed among individuals and areas might also be 
considered as general public benefits. Many of the benefits indicated 
would be difficult to measure in quantitative terms and their considers 
tion in cost-sharing would often need to be largely qualitative. 

Conceptual problems also arise in dealing with effects that are benefits 
from a local or area viewpoint, but not necessarily from a national view- 
point. Most secondary benefits fall in this category. Logically, national 
benefits should be net of transfers, while local benefits are any that are 
expected to accrue in the zone of project influence. 

Thus, the difficulties of measuring public benefits in terms comparable 
to those of local participants often limits the extent to which a rigid 
proportional benefits base could be used in apportioning costs between 
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the two interests. The further distribution of costs assigned to local in- 
terests in accordance with benefits would involve fewer complications, as 
the benefits of those participating could be measured from a similar view- 
point and in reasonably comparable terms. The primary contribution of 
the approach lies in the distribution of costs among local and area bene- 
ficiaries after the initial assignment to local interests had been made. The 
approach would also be applicable to the division of responsibility be- 
tween two countries, if the viewpoints involved were reasonably com- 
parable. 

Assignment to Users of All Costs of Specified Purposes:—Under pre- 
vailing practice in the United States, the full costs of such vendible serv- 
ices as power and municipal water are assigned to users. Irrigation repre- 
sents a modification in which costs assigned to users are partially reim- 
bursable. In the case of power and municipal water, the costs assigned 
for repayment through charges or assessments usually include interest 
and an allocated share of the joint costs. Interest is excluded from the re- 
quired irrigation repayments and various parts of the initial allocation to 
irrigation are often reassigned to power or other reimbursable purposes for 
repayment. In order to establish costs, an allocation of joint costs to the 
various purposes is required, but for fully reimbursable purposes, the 
need for a further division between national and local interests is avoided. 

Requirements for the full reimbursement of costs assigned to desig- 
nated purposes has led to the use of cost allocation methods designed to 
minimize the cost-sharing requirements of the financially weaker purposes. 
These include assignment of costs approximating benefits to nonreim- 
bursable purposes and the deferral and reassignment of irrigation costs to 
power and municipal water. The interest-free status of irrigation costs 
permits their accounting repayment from power revenues that accrue 
after the payout period for power. The St. Lawrence Seaway provides 
another example of an extreme shift in allocations. All the joint costs of 
navigation and power have been assigned to power.’ 

Although full reimbursement is a typical requirement for vendible-type 
services, the procedures often used in establishing costs have been neither 
rigorous nor realistic. The approach appears to be too inflexible to serve 
as a general basis for cost-sharing, as all costs of each of the purposes 
provided would need to be assigned to identifiable groups of bene- 
ficiaries, 

Among the difficulties is that of developing an entirely satisfactory basis 
for deciding which purposes should be fully reimbursable and which 
should not. Full reimbursement requirements are likely to be most effec- 
tive in the case of vendible services for which a direct charge can readily 
be made. Logically, cost-sharing policy should be determined by the 


"Martin Glaeser, “The St. Lawrence Seaway and Power Project,” Land Economics, 
November, 1954, 
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nature and extent of the public interest involved, rather than solely by 
the ease of collection. Also, partial reimbursement would appear to }y 


feasible for some purposes that would escape assessment under a Policy of | 


either collecting all costs or none. 

Despite the limitations indicated, the approach has a place in cos. 
sharing policy. The approach provides a basis for sharing the costs of 
purposes and activities undertaken wholly for local or area interests and 
minimum assignments for types of services that enter into direct competi. 
tion with private alternatives. 


Charges and Assessments Based on Value of Services 


If charges and assessments were geared to the value of the benefits, 
their determination could be largely independnt of project and purpose 
costs. The division of financial responsibility for project costs would then 
consist of assignment of charges to identifiable beneficiaries up to the 
value of their benefits. If returns did not equal or exceed costs, the resi- 
dual would be borne by the general public. The magnitude of the bene. 
fits accruing to specially benefitted groups would be the significant con. 
sideration, rather than the relative amounts received by various interests, 

If incentives are to be provided for individual and local group partici. 
pation, the charges and assessments would need to be less than the full 
value of the benefits received. The charges would also need to be con- 
sistent with cost of available alternatives, and further adjustments could 
be made to bring charges into line with the ability of beneficaries to pay. 

The main obstacles to acceptance of the approach as the primary basis 
for the division of financial responsibility include objections to a depar- 
ture from the cost basis for determining charges, the latitude permitted 
for judgment or discretion in fixing the level of charges, and difficulties 
in establishing the justification for having the residual costs borne by the 
public.® 

The main advantages would include avoidance of controversial prob- 
lems of cost allocation and difficulties in making precise estimates of 
national public benefits of the type needed for comparison with benefits 
accruing to local and area groups. The approach would provide sufficient 
flexibility to permit charges to be used to stimulate optimum development 
and use and necessary adjustments could be made for particualr purposes 
and conditions. The approach would obviate the practice of reassigning 
repayment obligations and the net costs borne by the public could be 
clearly identified. It would also provide a means of basing charges on the 
real or purchasing power value of benefits, and thus allow recovery o 
real rather than financial costs. 


* Wantrup suggests construction of a demand and supply function that might be 
independent of project costs as basis for establishing charges. Op. cit., p. 120. 
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With assessments for each proposal geared to the ability of identifiable 
beneficiaries to bear charges, the actual collections realized would prob- 


ably increase. 


Components in a Combined Approach 


Various combinations of the approaches indicated are possible. Charges 
for some purposes could rest primarly on the value of service, with 
charges for others based on costs, Although prevailing practice in the 
United States emphasizes costs as a basis for charges for vendible services, 
values are frequently the real base. The weight placed on values is 
sometimes obscured by a confusing and often unnecessary cost-deter- 
mining process. The allocation procedure is such that assigned costs are 
actually often determined by benefits. 

When payments by identifiable beneficiaries are expected to equal or 
exceed purpose costs, either the cost-of-service or the value-of-service 
approach would afford an appropriate base for the assignment of financial 
responsibility. The charges under either could be sufficient to insure 
reasonably efficient use of project services. Preference for the value-of- 
service base would depend on the weight given the desirability of re- 
capturing any windfall gains that might accrue from charges that were 
lower than the value of services. But objections to government profits 
accruing from resource developments would be avoided by a cost basis 
for charges. The types of purposes to which either would be applicable 
would include power, municipal water, and perhaps navigation and other 
types of vendible services. 

When the payments by identifiable beneficiaries are expected to be 
short of purpose costs, the value-of-service base would appear to be 
effective for recovering any charges that could reasonably be paid. This 
is likely to be the case for such purposes as irrigation, drainage, flood 
control, watershed programs, and recreation. Either direct charges for 
services Or assesssments on primary or secondary beneficiaries could be 
based on values. For some purposes, payments might come partly from 
service charges and partly from assessments. 

The sharing of costs in proportion to benefits would provide a basis 
for sharing responsibility between countries and could be used in the 
distribution of assigned costs among individuals and groups. Neither it nor 
the assignment of full specified-purpose costs would appear to be ap- 
propriate as the primary base for a comprehensive national river-basin 
program. 

The feasibility of making reasonably reliable assessments and diff- 
culties of collecting them become a primary concern in considering the 
practical application of cost-sharing requirements. Groups of expected 
beneficiaries need to be clearly identifiable; an acceptable basis for de- 
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termining charges should be established, and a mechanism needs to be 
provided for the assessment and collection of charges or assessments, 

The assessment of direct and indirect beneficaries of many major 
purposes would probably require the establishment of conservancy or 
other special-purpose districts having taxing authority. Agreements might 
also be worked out for assigning a share of the financial responsibility to 
States and existing local governmental organizations. To the extent con. 
sistent with program objectives and purposes, the participation of such 
groups and interests in planning and formulation should be geared to the 
financial responsibility they are willing to assume. 


Cost-Sharing in International Rivers 


The considerations that affect the division of financial responsibility for 
national rivers would appear to be generally applicable to international 
rivers. Although more complications might be expected to arise, the main 
differences between national and international river problems are. largely 
of degree rather than of kind. 

In national rivers, the objective of cost-sharing is that of adjusting for 
the disassociation of benefits and costs between individuals, groups, areas, 
and the nation. In international rivers, it becomes that of devising addi- 
tional arrangements to compensate for disassociations that occur between 
the participating countries. 

When greater net benefits would result, it would appear possible to 
establish cost-sharing arrangements for joint development whereby each 
participating country would share equitably in its advantages. As a mini- 
mum, the net benefits accruing to each country under joint development 
should at least equal those obtainable under available independent 
alternative programs. Any gains over such a minimum could be dis- 
tributed in a way that would allow each country to realize a comparable 
advantage. 

Adequate consideration of each country’s independent alternatives would 
appear to be a major requirement for establishing an equitable and ac- 
ceptable basis for sharing financial responsibility. A more comprehensive 
treatment of project costs would be required than is commonly applied in 
the analysis of national rivers, where no direct allowance is made for site 
and water resource values. In effect, the net benefits over project costs 
become attributable to such resources as residual claimants. Allowance 
for the value of such resources supplied by countries would appear to be 
a proper component of the total costs of a joint project and creditable as 
a real cost contributed by participants. Under the assumption that the 
benefits accuring to each should at least be sufficient to cover the costs 
incurred, the inclusion of alternative opportunity costs would insure each 
country of being at least as well off under a joint as under independent 
development. 
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The value of the site and water resources contributions may be meas- 
ured by their expected productivity in available independent alternatives 
that are precluded or foregone as a result of the joint project. More pre- 
cisely, it would be the value of the net benefits expected to accrue within 
the country from the most advantageous independent alternative likely to 
be developed in the absence of the joint project. The foregone benefits 
would be net of required development costs and their value adjusted for 
time and certainty of occurrence on the basis of standards comparable to 
those used for the joint project. 

The alternatives used must be real in the sense that they are likely to be 
realized in the absence of the joint project. Also, they should be consistent 
with the existing state of river-basin development, any governing treaties, 
and acceptable principles of international law. The restraints imposed by 
the adoption of such principles of international law as those recommended 
by the International Law Association at its meeting at Dubrovink, Yugo- 
slavia, in August 1956 would restrict alternatives to those that did not 
change the existing regime of a river to the detriment of other countries.° 

The costs of a joint development project would thus include two com- 
ponents: (1) the outlays necessary for establishing and operating the 
project; and (2) the opportunity costs reflected in the net benefits fore- 
gone from available independent alternatives. 

The project benefits would need to be sufficient to cover both com- 
ponents of costs, with any excess indicative of the mutual advantage of 
joint development. The methods appropriate for computing the benefits 
of national rivers would appear to be generally applicable to international 
rivers. Some problems of differences in standards might arise, but per- 
haps much of this could be resolved by applying the standards considered 
appropriate for the optimum available uses of project services. To the ex- 
tent that project services were mobile, they would be appraised in terms 
of their highest available market value. 

The primary basis for determining the benefits from the development of 
a particular site might well be its expected contribution to the planned 
eventual development program or system. This would involve an estimate 
of the incremental benefits to the system expected to result from the addi- 
tion of a particular project. Benefits resulting from any of several segments 
of a planned program would be common to the system and hence not 
creditable to a specific segment merely because of its priority in scheduled 
development.”® 

The division of financial responsibility could take any of several forms. 
The costs of joint development could be shared in accordance with the 


* Report by a Panel of Experts, “Integrated River Basin Development,” United Na- 
Cons, Department of Economic and Social Affairs, New York, 1958. 

A prior project under the planned development program could be credited with 
any increase in system benefits accruing before similar benefits were provided by other 
planned additions to the system. 
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incidence of benefits; benefits could be distributed to correspond to costs } 
incurred by participating countries; various compensatory arrangements 


might be worked out to achieve a balanced distribution of benefits ang 
costs; or primary responsibility for particular segments could be assigned, 

The pattern of assignments, adjustments, and compensation payment 
could be designed to provide each participating country with the same 
rate of return on investment or the same ratio of benefits to costs as for 
the project as a whole. The amount of the costs or the responsibility for 
segments to be assumed by each country would be subject to negotiation 
within such a framework. 


DISCUSSION: SHARING FINANCIAL RESPONSIBILITY 
OF RIVER BASIN DEVELOPMENT 


GrorcE S. TOLLEY 
North Carolina State College 


Regan has given suggestions that show a familiarity and maturity of 
judgment about arranging for reimbursement of water resource invest 
ments. What follows in part underlines some of his ideas and attempts to 
build on them. I wish to point toward reimbursement procedures implied 
if one is less accepting than is Regan of the existing framework for cost- 
sharing. 

Just as it is traditionally said that sunk costs are sunk, so joint costs are 
joint. This implies abandoning attempts to associate joint costs with par- 
ticular project outputs. Given that one had to have a cost allocation for- 
mula, the Separable Cost-Remaining Benefits method—that figures in 
much of Regan’s paper—has many merits. It provides a logical way of 
trying to share joint costs in proportion to net project benefits received by 
users. It seems to be motivated by something like a benefit theory of taxa- 
tion. Even in the field of taxation, however, one does not expect a benefit 
theory to provide a sole norm. 

Suppose one abandons this approach and instead aims at reimburse- 
ment procedures that (1) promote economically efficient project operation 
and (2) minimize windfalls of users of project outputs. The remarks ensuing 
try first to show that these two objectives are not likely to interfere with 
each other. Then it will be pointed out that they, however, provide an 
incomplete guide to cost sharing. Finally, the view will be expressed that 
in completing. a guide to cost sharing an eye needs to be kept on the 
second-best context relevant to water resource investments. 

In Figure 1-TS can represent the demand for either power or irrigation 
water, with price measured on the y-axis and quantity on the x-axis. The 
area OURQ is the amount paid by users of the output. Under most exist 
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ing arrangements the amount of output to users OQ is administratively 
gxed. OURQ may be collected simply as a flat charge as is often the case 
for irrigation, or as with power a price RQ may be charged with output 
rationed at that price.’ 

A usual efficiency suggestion is to charge a price QS and let users have 
all they want at that price. The idea behind tying payment to the amount 
of use of outputs and selling them is to try to get them to uses of highest 
value, equating marginal products in different possible uses. This then 
determines a reimbursement (OQSV) consistent with efficient operation 
of the project.’ 


Fic. 1. SHARING FINANCIAL RESPONSIBILITY OF RIVER BASIN DEVELOPMENT. 


A 


Under present arrangements, there is a windfall at least as great as 
URSV. This tends to be capitalized into the value of fixed factors with 
which project output use is connected. If URSV is the entire windfall it 
is eliminated by the pricing suggestion, and the efficiency and no-windfall 
objectives are seen to coincide. 

Especially for irrigated land, the windfall might be greater than URSV. 
Even with the pricing suggestion, the value of the land in irrigation may 
be greater than in dryland farming. Efficiency and no-windfall objectives 


*We might distinguish between firm and nonfirm power and take account of other 
complications that affect the detail, but not the substance, of the argument. 

*In relation to Regan’s paper, the argument is that charges and assessments be ac- 
cording to the second major method he discusses, namely, that they be based on 
value of services. It is being argued that the cost basis for charges and assessments 
be rejected. 
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pricing, not connected with amount of output a user buys. 


Project outputs might even continue to be directly administered, wit}, | 


reliance entirely on flat assessments to minimize windfalls. Even if the 
administrative procedures are not aimed directly at economic efficiency, 
the loss in product may be small.? Moreover, often, once the project is 
built, as with flood control benefit, a project output is not subject ty 
decision. Flat assessments are all that become relevant. 

All this emphasizes that efficiency and minimization of windfalls cay 
be consistent objectives. We come down to this question—who then get 
the profits from a project if there are any, or who pays the losses if there 
are losses? 

Profits might be positive; profits might also be negative because social 
and private points of view diverge; or profits might be negative because 
the project is truly uneconomic. Dut to space limitation, we can discuss 
only the most important case. Perhaps sadly, it is necessary to choose the 
last one mentioned. 

When a project does not pay for itself, it seems too easy to stress 
things like regional development implying no conflicts between national 
and local motivations. Would it not be better to recognize the conflict 
explicitly? Here are some things that would need to be taken into account, 
They are local motivations for having water resource development-rise 
in land values (primarily off the project, not on); increase in local imper- 
fectly competitive profits, in industries serving increased population; in- 
creased tax revenues; political motivations for larger population and for 
tangible demonstration of action in the form of projects, by those in office, 

These motivations put us in a second-best realm from the point of view 
of resource allocation and, probably also, income distribution. A country 
like Israel may, for diplomatic and strategic reasons, want to settle citi- 
zens close to the edges of its border. Its welfare maximum may logically 
call for sacrificing some economic product in order to do this. For the 
United States, the context of water investment probably implies sacrifices 
of economic product which cannot be justified at the national level except 
in terms of trying to rationalize pork-barrel-type politics. 

Who should pay for such investments? Possibly in some instances 
secondary beneficiaries. However, the problem seems too complex to g0 
into at all in this discussion. 


*A forthcoming study by V. S. Hastings and George S. Tolley on the North 
Platte River reveals this. For instance, irrigation delieveries to farmers ignore watet 
losses involved in the deliveries, but re-allocations that would take account of the 
losses appear to raise total product very little. 
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ORGANIZATION FOR RIVER BASIN DEVELOPMENT: 
THE COLUMBIA RIVER* 


Kris KRISTJANSON 
Department of Northern Affairs and National Resources, Ottawa 


HE Columbia River basin is currently one of the most important from 

a U. S.—Canadian point of view. The main purpose of this paper is to 
discuss some of the more important considerations which have relevance 
to the organizational problem, although it is impossible at this stage to be 
very definite about many of the unresolved issues which are now under 
active consideration by different levels of government on both sides of our 
common border. It may be useful, however, to focus attention on the more 
important elements of the Columbia River question which are relevant 
to the problem of organization. 


Some Physical Characteristics 


The Columbia River rises in Canada and flows through the states of 
Washington and Oregon into the Pacific Ocean. Of the total fall of 2650 
feet from Columbia Lake to the sea, 1360 feet occur in Canada and 1290 
feet in the United States. The combination of head with large flows makes 
the Columbia River one of the greatest potential hydro-electric power 
rivers in North America. The Columbia flows, however, are highly vari- 
able; at the U. S.—Canada border the ratio of high to low annual flows is 
about 40 to I while the St. Lawrence, without artificial regulation, has a 
high to low flow ratio of only 2 to 1. Of the Columbia River basin water, 
as measured at the Dalles,about 55 per cent crosses the international 
boundary south of Trail. To date there have been no hydro-electric de- 
veloypments on the main stem of the Columbia in Canada. About 1) 
million horsepower have been or are being developed within the United 
States. The physical characteristics of the river and the long distances 
to the power-marketing area make it uneconomic to develop at-site 
power in the Canadian portion of the Columbia except in conjunction 
with storage facilities designed to serve downstream plants. 

The Kootenay River, an important tributary of the Columbia, is located 
in southeastern British Columbia, northwestern Montana and northern 
Idaho. Three-fourths of its drainage area of 19,300 square miles and two- 
thirds of its length of 464 miles are in British Columbia. 

The only hydroelectric developments on the main stem of the Kootenay 


*The author appreciates the comments received from members of the Water 
Resources Branch of the Department of Northern Affairs and National Resources, from 
several Canadian and United State officials during a tour of the Columbia River spon- 
sored by the International Joint Commission in July 1958, and from Frederick J. 
Thorpe, W. Harold Black and Roy A. Faibish. 
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bia River. Power is developed at six plants on this 25-mile reach of the 
river. The total installed capacity of the six plants is approximately 40,0 
horsepower. 

Possibilities exist for diverting a part of the headwaters of the Kootenay 
into the Columbia River. This would provide a measure of flood protec. 
tion in the lower Kootenay and would result in benefits to the existing and 
potential power plants on the main stem of the Columbia River in both 
Canada and the United States. These benefits would be partially offset by 
the losses to potential and existing installations on the Kootenay River in 
Canada and potential installations in the United States. 


Some Historical Facts of Significance to Future Development 
The U.S. Situation 


Active federal interest in the development of the lower Columbia did 
not begin until the 1930’s when participation of the U.S. government in 
resource development was seen as one means of stimulating economic 
activity and providing work for the unemployed. The following brief his. 
torical account is based on the book by Charles McKinley entitled “Uncle 
Sam in the Pacific Northwest.” 

In 1935 a bill was introduced for the establishment of a Columbia River 
authority, patterned in a large part upon the TVA, to handle the whole 
Columbia River development problem including transmission and market- 
ing of the power to be made available at Bonneville dam and a little later 
at Grand Coulee. Considerable controversy arose over this proposal. Op- 
position from existing federal agencies and the private vs. public power 
issue were at the root of this controversy. 

The President requested a special study of the future development of 
the Columbia River basin by his National Resources committee, a central 
planning agency for the executive branch of the government. This group 
took a longer range view of the development of the Columbia River valley 
and predicated their recommendation upon a conception of region-wide 
interests and benefits. The committee recommended a central grid sys 
tem of high tension lines capable of supplying power reliably and uii- 
formly for the entire region. They proposed as the marketing agency 2 
new independent commission endowed with corporate powers. The Wat 
Department objected seriously. In recognition of the fight that would be 
encountered if he urged the committee’s proposal the President chose to 
compromise and in early 1936 suggested that a temporary administrative 


* Charles McKinley, Uncle Sam in the Pacific Northwest, Federal Management of 
Natural Resources in the Columbia River Valley, University of California Press, 1952 


River at the present time utilize the 360 feet drop in the 25-mile reach of | 
the river from Nelson, British Columbia, to its confluence with the Colum. | 
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anization be set up until such time as a permanent plan could be 


“The form of administration herein established for the Bonneville project is 
intended to be provisional pending the establishment of a permanent administra- 
tion for Bonneville and other projects in the Columbia River basin.” 


An administrator of the project was appointed by and responsible di- 
rectly to the Secretary of the Interior. The administrator was “authorized 
and directed to provide, construct, operate, maintain and improve such 
transmission lines and sub-stations and facilities and structures appur- 
tenant thereto as he finds necessary, desirable or appropriate for the pur- 
pose of transmitting electric energy . . . to existing and potential markets 
_., to interconnect the Bonneville project with other federal projects and 
publicly owned systems now or hereafter constructed.” This provision laid 
the basis for the original grid system and for much of the administrative 
policy that was subsequently adopted in bringing energy to the many local 
distribution systems that soon were demanding power. 

Since that time the sphere of the Bonneville Power Administration 
(BPA) “has been augmented by jurisdiction over the surplus power to be 

roduced at several federally owned dams.” 

When the BPA was established, the administrator was instructed to 
consult with an advisory board composed of representatives appointed by 
Secretaries of the Interior, War, and Agriculture and the Federal Power 
Commission, and he was to be guided by the following general policies: 
to encourage the widest possible use of electric energy; to operate for the 
benefit of the general public and particularly for domestic and rural con- 
sumers giving preference and priority at all times to public bodies and 
cooperatives; no contract for sale at wholesale of electric energy either for 
re-sale or direct consumption to exceed 20 years’ duration and any con- 
tract with a private distributor was to provide for cancellation upon 5 
years’ notice if the administrator believed that any part of the energy con- 
cerned was likely to be needed to satisfy the requirements of public agen- 
cies or cooperatives; in contracting with private utilities the administrator 
was to make stipulations which would ensure re-sale to consumers at 
reasonable rates. 

Since that time BPA, in carrying out its power marketing functions, has 
been guided by the above policies. In addition, the Northwest Power Pool 
(a voluntary organization of public and private utilities) was formed to 
achieve some of the benefits of coordinated operations. 


The Canadian Situation 


In the organization of the Canadian portion of the basin, constitutional 
questions are involved which are not encountered in the United States. 
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The United States government has been able to enter the business ¢ 
constructing multiple-purpose dams, and of producing and distributiy 
power, through its authority over navigable waters, under the interstate 
commerce clause of the Constitution and through its broad authority 
under the general welfare clause. Therefore, the entities chiefly involved 
have been federal agencies and private and public utilities; state agencie 
have not participated directly. 

In contrast Canadian provinces have primary responsibility for wate 
resource development. Water, like other natural resources, is owned by 
the provinces. The provinces have a basic responsibility over the use of 
water for domestic supply, irrigation, pollution abatement, stock-watering 
flood control, recreation and other uses excluding navigation and the 
national fisheries and federal lands such as national parks. Because, by 
and large, the provinces own the resources within their boundaries, they 
must act as regards these resources as would a product-owner. As far as 
the Columbia River basin is concerned, all of this adds up to one signif- 
cant difference from the United States situation: the consent of the proy- 
ince of British Columbia is required with respect to any development in 
the Canadian portion, while in the United States portion the consent of 
the affected states is not required, although they are consulted. 

In British Columbia it is necessary for anyone wishing to build an 
obstruction or diversionary works on a lake or river within the province 
to obtain a license from the provincial government before proceeding with 
construction. If navigation is affected approval of the federal government 
is required under the Navigable Waters Protection act. In addition, if 
the river is of an international character like the Columbia, permission to 
construct must also be obtained from the government of Canada under 
certain prescribed conditions. This requirement is designed to ensure that 
the works to be constructed accord with the policy of the Canadian gov- 
ernment in its relations with the United States and that Canadian re- 
sources are developed for the benefit of the Canadian people. In other 
words the province may dispose of the water resources of purely domestic 
rivers as it sees fit, but with respect to those of international rivers the 
province is subject also to the policy of the federal government. 

In addition to having jurisdiction over international waters, the federal 
government has in Canada, jurisdiction over navigation and fisheries. As 
regards agriculture the federal government has, broadly speaking, cor 
current jurisdiction with the provinces and may participate directly in 
water resources development to improve agriculture. In this instance the 
federal government could, if requested, provide financial or technical a 
sistance to the province. 
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The Role of the International Joint Commission 


Wishing to explore the possibility of further development of the Co- 
jumbia, with the aim of regulating the annual flow of the river to increase 
the output of their power plants, the United States government asked the 
government of Canada to join with them in referring to the International 
Joint Commission (IJC) for investigation and report the various possibili- 
ties of developing the Columbia River basin. Canada accepted, and the 
formal “Reference” was made to the IJC in 1944. 

The IJC has six members, three from the United States and three from 
Canada. It was set up pursuant to the Boundary Waters Treaty signed be- 
tween the two countries in 1909. As with many treaties, this document 
dealt with a number of outstanding questions. A basis for dividing the 
power benefits of the Niagara River was decided upon; principles for the 
apportionment of the waters of the St. Mary and Milk Rivers in the 
Alberta-Montana boundary area were settled (the main water uses in this 
case were irrigation and stock-watering). The construction of dams and 
other works in “boundary waters” (waters forming the international 
boundary such as the Great Lakes, Rainy River, St. Lawrence River, etc.) 
was, by Article III, made subject to the approval of the IJC, unless a sep- 
arate special agreement between the U.S. and Canada was made. The 
use of “boundary waters” was to be governed by the principle of “equal 
and similar rights” when the IJC made its decisions. By Article IV ap- 
proval of the IJC is required also for the construction of installations be- 
low the boundary in rivers crossing the boundary, whenever such installa- 
tions raise the level of the river above the boundary. Exclusive authority 
over the use or diversion of such rivers above the boundary was reserved 
by Article II to the two countries and to their constituent states or prov- 
inces, but with one proviso: 

Any such action in the upstream state resulting in injury to downstream 
interests was to give rise to the same rights and legal remedies as if the 
resultant injury had taken place in the country where the obstruction or 
diversion occurred. 

Under Article IX of the treaty, however, the IJC may be asked by the 
two national governments to investigate and report on any question arising 
between them along the international boundary and to recommend a 
course of action to governments. The Columbia River reference of 1944 
is a case in point. Subsequently there was an important “application” to 
the commission under Article [V—The Libby Dam application. The con- 
struction of a high dam at Libby, Montana on the Kootenai River (a tribu- 
tary of the Columbia) would flood an extensive area above the inter- 
national boundary in Canada. The Canadian government has been unwill- 
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ing to commit itself for or against the building of this dam until studies 
of the whole Columbia River basin have revealed the developments in the | 
basin which would be best from the U.S. and Canadian points of view, 

The IJC holds regular executive meetings twice a year and in addition 
meets as frequently as necessary, to consider specific issues. When trans. 
boundary water questions are being considered the commission usually 
appoints an international engineering board to study and report upon the 
engineering aspects of any problem referred to it under Article IX of the 
treaty. The commission also holds public hearings to give all interested 
parties convenient opportunity to present their views on a specific pro- 
posal, and then considers all relevant facts and representations before 
preparing a report with recommendations to the two governments, If all 
or a majority of the commissioners have reached agreement on the matter 
a joint report is made to the two governments, If the commissioners are 
evenly divided separate reports are made by the commission on each side 
to their own government. 

At the present time the commissioners on the U.S. section of the IJC 
are Douglas McKay, former governor of Oregon, chairman; Eugene W, 
Weber, special assistant to the chief of the Corps of Engineers, and Fran- 
cis Adams, chief of the Bureau of Power of the Federal Power Commnis- 
sion. 

On the Canadian side the men selected are all from outside the federal 
service. The chairman is General A. G. L. McNaughton, and the other two 
members are J. L. Dansereau, consulting engineer and D. M. Stephens, 
chairman of the Manitoba Hydro-Electric Board. 


Basic Issues 


The extreme difference between the high and low flows of the Columbia 
and its tributaries means that at certain times of the year a great deal of 
water passes unused over the spillways of the large dams in the lower 
Columbia. Storage and regulated flow of water in the upper reaches of 
the Columbia can add substantial amounts of low-cost power to the out- 
put of the downstream plants. The same storage can also provide flood 
protection for the lower Columbia. There could be stored in Canada, for 
the purpose of regulated release, anywhere from 20 to 26 million acre-feet 
of water annually. 

There is a high degree of physical interdependence between headwater 
storage and downstream generating capacity. In the case of the Columbia 
there are wide seasonal variations in river flow, with the high flows occur- 
ring in the spring and summer months and the low flows in the winter 
months. The demands for electric power are usually greatest in the winter, 
when Columbia flows are low, and least in the summer when flows are 
greatest. Upstream storage can therefore be developed to store water in 
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the spring and summer so that it may be released to augment the low 
winter flows. 

If downstream plants and upstream storages are interconnected elec- 
trically it becomes possible to utilize the heavy summer flows at the down- 
stream plants, transmit energy to the loads normally served by the up- 
stream plants, and thus permit the latter to cut back their ouput in order 
to store more of the natural river flow. To take full advantage of this, 
plants at the storage outlets must be designed to utilize all of the depend- 
able storage outflows in a limited period and have correspondingly higher 
installed capacity. 

The significance of downstream power benefits relative to the at-site 
prime power output is illustrated by a recent study’ which indicates that 
storage provided at the Hungry Horse site on the Flathead River, a tribu- 
tary of the Columbia, can produce nearly 3 times as much prime power at 
the downstream plants as is produced at-site. The same general relation- 
ship applies in varying degrees to the storage possibilities on the Canadian 
reach of the Columbia. 

Recognizing these facts, four broad courses of action are open to Can- 
ada in connection with the upper Columbia River. These courses are: 

1) Independent development without regard to the effects downstream. 
This type of development would result in incidental benefits to U.S. 
plants although of a much smaller magnitude than could be realized 
if the developments were based on interconnections and coordinated 
operations. 

2) A development based on interconnections and coordinated opera- 
tions with the U.S. power system. If the upstream plants are regu- 
lated to take account of the requirements of the downstream plants 
and power interchange arrangements are used, the total power 
benefits can be increased by about 50 per cent. This alternative could 
have two variants: 

(a) coordinated operation for a limited period of time, say 25 to 50 
years, in anticipation of a partial diversion to the Fraser River 
in Canada, or 

(b) coordinated operations in perpetuity. 

3) A diversion of some of the flows of the Columbia and the Kootenay 
into the Fraser River basin, coupled with power developments in 
both basins. This would give Canada large amounts of energy but 
entails some problems. 

4) No development on the upper Columbia in the immediate future. 
If this alternative was selected the power requirements of British 


_ *John V. Krutilla, and Otto Eckstein, Multiple Purpose River Development. Studies 
in Applied Economic Analysis. Published for Resources for the Future, Inc. Baltimore: 
Johns Hopkins Press, 1957, p. 64. 
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reasonable agreement on the division of downstream benefits thi 
alternative may prove to be economic from Canada’s point of view, 

In the U.S. Pacific Northwest the rapidly growing power requirements 
can be met in a number of different ways. Additional steam-generatin 
capacity can be added, nuclear power can be developed or technological 
innovations, such as transformation of solar energy or the release of 
hydrogen energy, may lead to new sources of electric power. Possibilities 
also exist for additional storage in the U.S. reach of the Columbia. In addi. 
tion to the alternatives above, the U.S. can make arrangements for Canada 
to provide storage and regulated flow in return for an equitable share of the 
downstream benefits which result. 

Looking at the alternatives open to the U.S. and Canada there is one 
which is common to both, namely coordinated development. It will u- 
doubtedly be assessed carefully before either country decides which course 
of action is most advantageous from a national point of view. In assessing 
the alternatives (including the variants cited above) both countries will 
need to determine two questions: 

1) What is the nature and extent of benefits which would accrue in the 

U.S. and Canada as a result of a coordinated development? 

2) What share of these benefits in the U.S. should be returned to Canada 

in return for storage and regulated flow? 


Organization for Basin Development—Factors to Consider in 
the Columbia River Case 


In view of the various possibilities open to Canada, organization for 
basin development would depend on whether the two countries—Canada 
and the United States—were involved, or whether the Canadian and 
United States portions of the basin were developed independently. In the 
second case, organization in Canada would involve, on the government 
side, only the provincial government of British Columbia and the govern- 
ment of Canada. In the first case, these two governments plus any entities 
on the United States side would be included. 

In the U.S. the need for comprehensive planning for the multiple use of 
water resources has become an undisputed fact. Canadians are only now 
fully realizing the implications of such an objective. Canada is now enter- 
ing the stage of development where the pressure on available water sup- 
plies for domestic, recreation, power, agriculture, industrial, navigation 
and other uses is becoming acute in some areas. This is particularly true 
in areas such as southern Ontario, Saskatchewan and British Columbia. 
It may be expected that as this trend continues more attention will be 
directed toward research and planning for the. comprehensive develop- 
ment of the land and water resources. 
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The TVA experience is recognized by people throughout the world as a 
successful experiment in unified comprehensive development of the land 
and water resources of a river basin. While the general principle underlying 


' the TVA development is recognized, there is not the same degree of agree- 


ment on the desirability of using the same type of organization in other 
river basins. The lack of agreement can be attributed to conflicts between 
private and public interests as well as the attitudes of existing federal agen- 
cies. In addition, it should be recognized that no two river basins are alike 
in physical or cultural characteristics thus making it impractical to trans- 
fer an organizational pattern from one area to another without major 
adaptations. There are, however, certain considerations which are basic 
to the comprehensive development of any river basin or basins. 

If a program of development is to be successful the people in the region 
most directly affected must participate actively in the decisions respecting 
the development of these resources. The people whose lives and aspirations 
are closely tied to the development of the physical resources of a region 
should play a major role in all decisions affecting the development of 
these resources. 

The technical studies required for sound development of any river 
basin should be conducted by scientists who can appraise dispassionately 
the potentialities of the river system. The necessary studies on engineer- 
ing, forestry, agriculture, recreation, etc., should, insofar as is possible, be 
divorced from the policy consideration. In other words when the policy- 
maker reads an engineering document on the physical potentialities of a 
given river basin he should be confident that the study is endorsed by an 
agency having a reputation for the objectivity and soundness of its engi- 
neering studies. Policy decisions should then be made by those in govern- 
ment who have the responsibility and authority for making these decisions. 

When the necessary technical studies are in hand, one can expect that 
policy decisions will be based on a careful study of these facts in rela- 
tion to the various interests affected by the proposed development. 

The administration of a river basin development must be so organized 
that responsibility is assigned to a specific group of individuals who can 
be held accountable for results. Conflicting and overlapping jurisdictions 
make it difficult for the public and legislative groups to know precisely 
what specific agency of government is responsible for actions taken in a 
given region. 

The Premier of British Columbia has recently stated that, if there is a 
satisfactory settlement of the downstream benefit question, development 
of the Columbia River in Canada will be by a public agency. The agency 
could be a public corporation financed entirely by the province or in co- 
operation with the federal government. 

If it is decided that some form of coordinated development is desired, 
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coordinate the operation of the reservoirs and power systems in the typ 
countries. The agency in each country must have authority to coordina 


fits will be maximized for the mutual advantage of both countries, 


DISCUSSION: ORGANIZATION FOR RIVER BASIN 
DEVELOPMENT—THE COLUMBIA RIVER 


STEPHEN C. SMITH 
University of California, Berkeley 


Kristjanson has given us a good, short review of some of the intem 
tional problems in organizing the Columbia River basin. Although his 
paper is cast in a commendably temperate tone, I have the feeling fron 
other sources that the issues between the two countries are sharply drawn 
in the minds of some who have concerned themselves with these problems 
These people have affirmed the doctrine of territorial sovereignty as ex- 
pressed in Article II of the Boundary Waters Treaty of 1909. This doctrine 
should be contrasted with the principle of “equal and similar rights” as ex. 
pressed in Article VIII of this treaty. The latter principle is not the tek. 
vant issue in the Columbia basin as it refers to rivers which themselves 
form a boundary. This distinction between the two sections should be 
emphasized. According to Article II, the doctrine of “territorial sover- 
eignty” applies to rivers which flow across the boundary. Thus the signif. 
cant question relates to whether this doctrine or some other is most appro- 
priate. The alternatives which could be applied are riparian rights, prior 
appropriation, or equitable apportionment. 

Certain Canadians with good trading skills are vigorously playing this 
aspect of the bargaining process in asserting their right to dam or to 
divert. With similar intent, the government of British Columbia is seeking 
alternate power sources, for example, the Peace River. By taking this posi 
tion, the power drops on the Columbia River can be left undeveloped 
until a good bargain for repayment for downstream benefits is struck. To 
properly interpret such actions, one must realize that both British Colum- 
bia and the Canadian federal government have an essential voice in the 
disposition of Columbia River water north of the United States border 
In addition, British Columbia is fully within its rights to develop alternate 
sources of power without concerning itself with the channels of inter 
national relations which flow through Ottawa and Washington. 

On the United States side, Kristjanson correctly points out that the fed: 
eral government has taken the lead in representing those interests advo 
cating coordinated river development and the construction of large-scale 
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multipurpose projects. But the situation as it involves these negotiations 


chiefly involved have been the federal agencies and private and public 
utilities.” Of course, the national government is the organization through 
which many of the complex United States interests find their main repre- 
sentation. The agencies of the Bureau of Reclamation, the Corps of Engi- 
neers, the Federal Power Commission, and the Bonneville Power Admin- 
istration are directly concerned. Through agencies such as these the busi- 
nessman and the farmer have sought to use the federal government in 
the development of the Northwest. These agencies in turn were created by 
legislative action, and they report upon their activities to the congress. 
These agencies are generally familiar to the people in the Columbia River 
basin as well as throughout the nation. But a little known organization 
holds a key position in these international conflicts of interest. The Inter- 
national Joint Commission has played a signficant role on both sides of 
the border. Kristjanson has mentioned the 1944 Columbia River reference 
and the United States application to construct Libby Dam and thus flood 
approximately 15,000 acres of Canadian land. However, he did not elab- 
orate upon the problems involved in using this particular treaty and com- 
mission other than to note that several significant agreements have been 
consummated since the treaty has been operative. Nor has he attemtped 
to apply some of the “principles” of organization which are presented in 
the last section of his paper. 

Scholars in the field of international law in both Canada and the United 
States have scrutinized the application of the provisions of this treaty to 
the Columbia River. Yet the legal analysis of these international institu- 
tions generally has not shed light on their ability to come to grips with 
the regional problems of the Northwest. In like manner, formal economic 
analyses have avoided questions of this type. Certainly the question 
should be raised as to whether other types of analyses might not be 
appropriate. 

An important point to be raised in the analysis of these problems is the 
manner in which the complex interests are brought to focus upon the 
policy questions through the Joint International Commission. It should be 
noted that under the operation of the Boundary Waters Treaty with Can- 
ada the three United States commissioners are appointed by the President 
without the benefit of senatorial review and approval. With their authority 
based upon such an appointment procedure, the ability of the many inter- 
ests to have a voice in the selection of these key personnel is severely re- 
stricted. Of course, the commissioners may be questioned by Congress in 
budget and other hearings, and any agreement which is proposed must 
pass the tests of the State Department and the Senate. Yet, this is too late. 
Negotiations have taken place. Senatorial approval would mean that a 
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public record could be obtained which would relate the commissioness 


to a broader base of interest which exists at both the national and regional } 


levels. The performance of this function of representation, however, dogs 
not necessarily mean that federal agencies with a particular interest should 
be directly represented on such a commission. In fact, the reaching of an 
agreement concerning the development of a major international river 
would seem to call for the assumption of a broad area of responsibility- 
broader than any one agency or interest. Time does not permit a detailed 
analysis, but the question should certainly be posed as to whether the 
Commission under the Treaty of 1909, with its attendant pattern of organi- 
zation, provides an appropriate institutional framework for making these 
decisions. 

Another factor on the United States’ side is the possibility of creating 
a federal corporation to act as a marketing agency for federally produced 
power. With the existence of such an agency, one organization could speak 
for the Northwest's power interests. Kristjanson has noted that the Premier 
of British Columbia advocates the establishment of a public development 
corporation after the boundary question has been settled. He also makes 
partial mention of problems associated with this idea on the American 
side. With both the Republican and Democratic candidates for the gov- 


ernorship of Oregon supporting the idea, progress in this direction may | 
be somewhat more rapid. In considering the role of such an agency, it | 


should be thoroughly explored as to whether the corporation should be 
created in advance of settling the negotiations with Canada. Positive 
action in this direction would be in contrast with the apparent position of 
the British Columbian government. 

Finally, a comment on Kristjanson’s point that “the necessary studies in 
engineering, forestry, agriculture, recreation, etc. should, insofar as is 
possible, be divorced from the policy considerations.” If this statement is 
taken literally, we run into the grave danger of having our research irtele 
vant to the policy questions. This is a danger we can ill afford if possibili 
ties of avoidance exist. To say this does not mean that these studies should 
ignore their professional integrity. On the contrary, the various professions 
have an obligation to see that their standards are maintained. One often 
ignored criterion to be used in formulating our research questions is their 
relevance to public policy. 
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TRADING PROBLEMS IN INTERNATIONAL MARKETS 
Chairman: Robert C. Tetro, Foreign Agricultural Service, USDA 


COMPETITION IN INTERNATIONAL TRADE WITH PARTICU- 
LAR REFERENCE TO AGRICULTURAL COMMODITIES 


S. C. Hupson AND RANDOLPH GHERSON 
Canadian Department of Trade and Commerce 


OMPETITION in international trade is a live issue not so much 

because of the expansion of monopolies or cartels or oligopolies, 
although these now pervade the world farm economy in one form or an- 
other, but because of the advent of government intervention in economic 
affairs, both at the national and international levels. The profit motive of 
the individual trader has been superseded by national priorities and there 
results inequality of competition among governments or government- 
sponsored agencies which affects the international movement of agricul- 
tural products, often not without friction. 

The purpose of this paper is to attempt an appraisal of competition in 
the international trade of agricultural products, and to point to some of 
the issues which arise within the context of present international distribu- 
tion arrangements. It may be useful, therefore, in broad terms, first, to 
define competition in its theoretical sense and the premises upon which it 
is based; secondly, to consider how practice as a result of fundamental 
changes in the world economy has diverged from theory, and to explore 
some of the factors which might be responsible; and finally, to discuss cer- 
tain implications of the current situation, should international agricultural 
trade persist along its present lines of development. 


Competition in Theory and Practice in the Pre-1914 Period 


In general theoretical terms, perfect competition in international trade 
would presuppose the operation of a world free market in which all coun- 
tries compete on an equal basis, the free convertibility of currencies and 
the unrestricted and unregulated flow of goods and services from the most 
efficient producer to the highest bidder; price would exercise a regulatory 
function in registering and, in turn, influencing the adjustment of supply 
and demand; trade would be transacted on a multilateral basis; and there 
would be complete mobility of capital and labor resources. The multi- 
lateral trading system implies both the unrestricted distribution of goods 
and the transfer of payments, including interest and dividends on account 
of overseas investments, in the settlement of trade balances. This system 
would purport to supply countries with currencies or credit balances for 
the purchase of goods and services outside the scope of bilateral exchange 
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deficits with another. The function of competition is, therefore, the devel. 
opment of complementary relationships in trade in accordance with com. 
parative advantage and the best and most efficient allocation of resources, 
An essential factor in this system would be “perfect knowledge by traders 
in each country of the conditions of supply and demand and the cong. 
quent ratio of exchange” and “perfect and continuous intercommunic. 
tion.”? 

This concept of competition in international trade was in the main de. 
veloped by the classical school of economists on the basis of the evolution 
of international trade in the nineteenth century. Perfect competition in 
international trade was the ideal: the Benthamite school believed that 
this would bring “the greatest good to the greatest number”; but, as Adam 
Smith pointed out in his Wealth of Nations, this whole concept rested on 
the assumption that there was a “harmony of interest” among trading 
nations and that “the pursuit of enlightened self-interest was in the inter. 
est of all.” However, in the real world of nation-states, of uneven distribu- 
tion of geographical, natural, climatic, population, capital and technologi. 
-cal resources, perfect competition in international trade has never been ab- 
solute. The priority of national considerations, political, social and eco- 
nomic, above all others and the relative inertia today of capital and labor, 
as compared with the significant impact of migrations and investments 
over overseas in the nineteenth century, have overcome free competition. 

It should perhaps be noted at the outset that agricultural products and 
the factors that affect their output are peculiar. Soil conditions, climate 
and the biological nature of agricultural production affect the whole proc- 
ess of adjusting supply and demand in a way which could vitiate normal 
economic responses in a given situation. For this and other reasons, the 
function of competition or free market prices on agricultural products 
entering world trade have immediate social and economic effects on the 
farm economy. Whereas the output of industrial goods or of nonagricul- 
tural commodities could be regulated in response to demand conditions, 
the farmer has little control over his crop once it has been sown, and even 
after it has been harvested he is often less ready to shift from, say, grains 
to dairy and livestock products than a manufacturer is to shift from one 
set of goods to another; and the farmer is more closely tied to his land 
than the factory hand or manager to a particular industry. This would 
suggest, therefore, that the farmer and the farm economy as a whole are 
particularly vulnerable to the operation of world free market forces. 

From the classical or traditional definition of competition there would 


* Stanley Jevons, Theory of Political Economy (3rd Edition), p. 37 and F. H. Knight, 
Risk, Uncertainty and Profit (Reprint by the London School of Economics), p. % 
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appear to be two underlying premises: the first is the function of price; 
and the second is the unrestricted flow of goods and services contingent 
upon the multilateral settlement of trade and payments balances. While 
these premises may be said to be fundamental in free market conditions, 
it is a matter for consideration whether, after the experience of two world 
wars and their effects on individual economies, they are still operative. 

In the period preceding World War I it could be claimed in general 
terms that the conditions of an expanding world economy did not belie 
these premises. There was one world market. International transactions 
relating to individual commodities, such as tea and sugar, or a cognate 
group of commodities, such as grains, were carried out through exchanges 
of futures markets. The price of, say, one particular grade of wheat in 
Liverpool was quoted almost simultaneously in Chicago, Winnipeg and 
Buenos Aires, registering expecations of supply and demand. Fast inter- 
communication and knowledge of the market was as perfect as scientific 
devices then could allow. Moreover, there as an effective international 
payments system in operation based on gold. 


The Impact of World Economic Conditions 
on International Trade, 1920-39 


The changes in the political boundaries and the problems of economic 
unsettlement in the aftermath of the World War I influenced a greater 
measure of government regulation in trade. With the drastic fall in agri- 
cultural and food production in Europe, the largest importing area, all 
duties were relaxed. With the loss of Russia and eastern Europe as impor- 
tant sources of supply, Europe’s food requirements, particularly grain 
were being met to an increasing extent from Canada and the United 
States; but the dislocation of the prewar system of settling trade deficits 
accentuated by problems of reparations meant that an appreciable pro- 
portion of Europe’s food and agricultural imports would not have been 
possible without the extension of large loans. It is during this immediate 
postwar period that government measures which had been inrtoduced 
during the war were being maintained for the then new purposes of bal- 
ance of trade and payments, and the feeling of insecurity following the 
Vicissitudes of a great world war gave further edge to the tendencies 
towards self-sufficiency and protection. 

In the period 1925-29, when the war-stricken areas of Europe had 
achieved a measure of recovery and protectionist tariffs were restored, 
there was a relaxation of government controls and an increasing use of 
commercial treaties, which were inspired by the desire to recreate the 
conditions of free trade and free exchanges of pre-1914 by agreeing to 
lowering the level of duties. This movement towards tariff reduction, how- 
ever, concentrated on industrial goods, tariffs on agricultural produce be- 
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as 30 per cent or even 40 per cent ad valorem. 


The collapse of the world grain market in 1929 ushered in the period of | 
the Great Depression, 1929-33. The main developments of this period | 


which affected international trade in farm products were the devaluation 
of European currencies and the disruption of the international exchange 
system, and the intensification of government intervention in agriculture, 
associated with security and welfare legislation to protect the farmer from 
the risks of undisciplined market forces. This in turn led to complementary 
measures in the field of production and trade. In importing countries in 
Europe, the world’s major market for grains and food products, policies 
aiming at self-sufficiency prevailed; in exporting countries, state-sponsored 
agencies undertook to assist in the marketing of grain and other fam 
products for export and assured the producer a minimum return on his 
crop. Importing countries raised their tariff barriers against imported 
grain and food imports. The credit crisis of mid-1931 in Europe followed 
by the United Kingdom’s departure from the Gold Standard meant the 
breakdown of the system of trade relationships and commercial settle- 
ments that had been tenuously held together since the end of the war, 
New expedients made their appearance: import quotas and licences, cur- 
rency restrictions and marketing monopolies. Such was the effect of these 
measures, in which the regulation of trade in agricultural products were 
most stringent, that the U.S. Senate Enquiry on World Barriers in Relation 
to American Agriculture, in 1933, reported that “the restrictions to inter- 
national trade upsurged in this period have been carried beyond any point 
ever before attained in modern peace times.” 

The combined effect of policies of self-sufficiency in Europe, together 
with protective measures, discriminatory and restrictive trade regulations 
and the inconvertibility of currencies made themselves felt in the period 
1934-38. The universal market, the most-favored-nation treatment, and 
triangular and multilateral trade relations gave way to regional and 
bilateral trade agreements determined in the main by trade and payments 
balances. The duration of trade agreements became much more limited, 
from the order of 12 years or more in the period pre-1914 to three to five 
years, because of the instability of currencies. Trade relations between the 
United States and Europe fell drastically following the retaliatory tariffs 
imposed in the United States on the import of foreign goods. This in tum 
led to an acute dollar and gold problem in European countries which 
earned their exchange from the sale of their manufactures to pay for the 
import of dollar commodities. 
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COMPETITION IN INTERNATIONAL TRADE 


The Effects of World War II 


World War II and the immediate postwar period accelerated and 
strengthened the trend towards government regulation in agriculture, and, 
as in the period following the Great Depression, the international effects of 
measures affecting production projected themselves in trade relations 
which were chiefly on a government-to-government level and were at the 
same time circumscribed by exchange control. The machinery of economic 
planning called for in the pursuit of the war effort left almost all govern- 
ments in virtual control of the economic life of their countries. Of all the 
countries which were involved in the war, only the United States emerged 
with the financial and economic power to enable the rehabilitation of 
countries whose economy and resources had been exhausted. Grants and 
loans to individual countries from the United States and to a lesser extent 
from Canada, followed by the Marshall Plan for the economic recovery of 
Western European countries and their dependent territories overseas, ac- 
companied by a European multilateral payments system, made possible a 
return to normal trading relationships. 

The economic situation in most countries in the immediate postwar 
period of reconstruction urged the husbanding of resources and entailed 
the continuance of a measure of economic planning. The experience of two 
world wars influenced the maintenance of policies of self-sufficiency. Pol- 
icy thinking in most countries seemed to be influenced by the fear of the 
recurrence of the economic depression of 1929. There was a tendency, 
therefore, to rebuild national economics on lines which purported to avert 
such a recurrence. Economic planning was based on full-employment 
policies, and welfare legislation aimed at protecting the economy, in- 
cluding the farmer. Trade was largely under government control, and in 
many cases bilateral agreements, including barter, were complemented 
by licensing procedures, quotas and exchange restrictions. From the end 
of the war to about 1952 there was a renewal of the trend towards eco- 
nomic independence and protection, and, as a result, world movement in 
agricultural products lagged far behind trade in industrial goods. 

On the other hand, there was evidence of attempts at the inter-govern- 
mental level, also influenced Ly the economic depression, to cooperate 
and consult through the establishment of international and regional or- 
ganizations such as the United Nations, the Food and Agriculture Organ- 
ization (FAO), the Havana Charter and the General Agreement on Tariffs 
and Trade (GATT), and the International Wheat and Sugar Agreements, 
the Organization for European Economic Cooperation (OEEC) and other 
formal and informal regional organizations relating to trade and eco- 
nomic cooperation. Although this form of intergovernmental coopera- 
tion resulted in some progress towards freer trade and payments on a 
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regional basis, its multilateral impact has been limited by the divergence 
and incompatibility of national policies because of the altered economic 
conditions in the second postwar period of 1950-55 and thereafter, 

The main fundamental changes affecting international trade in agricul. 
tural commodities following World War II were (1) the quasi-perma. 
nence of government regulation and the inertia of market forces; (2) the 
inconvertibility of currencies between the major supplying and consuming 
areas; and (3) following the emergence of the surpluses in farm products, 
particularly grain, the recognition of a vast area of potential and unsatis. 
fied demand in the economically less-developed countries which lack the 
means of making this demand effective. 

First, the undertaking of responsibility by governments to protect the 
farmer in both exporting and importing countries had led in the ’thirties 
to the establishment of producers’ marketing boards. In the period preced- 
ing the war, when grain marketing was still influenced by futures markets, 
reflecting expectations of supply and demand, these boards in exporting 
countries sold the crop purchased from the farmer at prevailing world 
prices. Since the end of the war, farm products have been marketed by 
these boards, in certain cases in conjunction with the private trade, on 
the basis of their independent assessment of the best price obtainable, 

To a large extent, the world agricultural economy is currently divided 
into autonomous domestic markets sheltered against outside influences. 
Domestic price formation in many instances is largely divorced from 
prices at which international trade in agricultural products is transacted. 
These circumstances have tended to inhibit the function of price as an 
agent of competition in the traditional commercial sense, and as a deter- 
mining factor in bringing supply and demand into equilibrium. 

As an external consequence of this government regulation or influence 
at the national level, trade in agricultural products is further subject to 
various promotional, restrictive or protective devices. Exporting countries 
subsidize exports, sell on concessional terms not recognized in normal 
commercial practice, and impose import restrictions; importing countries 
apply quotas, levies, currency control and multiple exchange rates and 
traiffs. 

Secondly, most countries outside North America employ trade restric- 
tions to safeguard their balance of payments positions. North America 
does not absorb all the goods and services from other countries which are 
required to pay for their imports from North America, partly because of 
trade barriers and also because output and productivity in these countries, 
particularly in the immediate postwar years, has not always been suff 
cient to meet the demand in North America for certain imports. These 
conditions have led to the re-emergence of quantitative import restric 
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ence | tions, and to an increased use of state-trading, to conserve foreign ex- 
omic | change resources or to redress maladjustments in international payments. 
With the priority allocated to imports of capital goods for economic recon- 
icul. | struction and development, more food was required to be grown at home. 
rma- This would account in part for the higher rate of development in trade in 
) the manufactured goods as compared with that in food and foodstuffs since 
ning the end of World War II. 
ucts, Bilateral trade and payments arrangements were entered into to allow 
atis- for the exchange of goods, particularly grains and foodstuffs. While in a 
‘the sense these trade and payments arrangements may have helped to ease 
and foster trade relations after the war, particularly between Western and 
the Eastern Europe, they have also tended to harden the pattern of trade 
rties between particular countries. Countries outside the Dollar Area formed 
ced. regional currency areas to promote convertibility and multilateral trade. 
kets, In Europe, the European Payments Union (EPU) was formed to enable 
ting member countries to withstand a trade surplus or deficit instead of seeking 
orld an exact balance in trade and payments. The Sterling Area, which form- 
| by ally came into existence during the war, has been maintained as a multi- 
On lateral trade area with slight internal restrictions in operation. This per- 
. mits purchases by one member with adverse trade and payments balances 
ded with dollar or other “hard” currency areas to be corrected by the exchange 
ces, earnings of other members. The “Paris Club” which came into being in 
rom July, 1956, was to enable countries to use credit balances with Argentina 
ted, in trading with each other as well as with Argentina. There is also a simi- 
: an lar arrangement between Argetina and neighboring Latin American 
ter- states. But while there has been appreciable progress made towards eas- 
ing restrictions within currency areas, there have also been significant 
nice relaxations in the discriminatory and restrictive measures affecting trade 
t to between currency areas as in the case of the Dollar Area with EPU and 
ries with the Sterling Area. 
mal Lastly, the complex of national measures affecting agricultural products 
ries and the extensive application of scientific and technological advances to 
and production, also in the main promoted under the aegis of governments, 
have led to high levels of output in exporting countries; in grains, for 
Tic- example, this was particularly in evidence under the exceptionally favor- 
rica able weather conditions in 1952/53. In the leading importing countries 
are in Western Europe, corresponding developments took place urged by the 
> of desire for self-sufficiency in food and the need to conserve foreign ex- 
ies, change resources. Potential demand for grains and foodstuffs in less- 
iff developed areas, which would absorb part of the surplus lacked purchas- 
ese ing power, and any foreign exchange earned was usually earmarked for 
the import of goods and services for economic development and explan- 


| 


1724 


S. C. Hupson AND RANDOLPH GHERSON 


sion plans. In order to avert the disaster of the ’thirties, following the emerg. 
ence of the grain surplus, the major grain exporting countries maintaine| 
the international price at levels higher than those to which it might haye 
fallen under free market conditions. This situation has led in turn to yy}. 
lateral measures of surplus disposal, concessional sales and long tem 
credit. 


Government Measures Affecting Competition 


Against the background of these developments in the world agricultural 
economy, it may be useful to consider briefly the measures currently regu. 
lating the flow of trade and the manner in which they affect the entry 
of exports into importing countries and competition among exporting 
countries. The two most important devices used both by exporting and 
importing countries alike in controlling trade are state-trading and bi. 
lateral agreements. The common feature of these two devices is their 
monopolistic nature; both devices in the main are based on the assump- 
tion that the government or its agencies are a determining factor in the 
best allocation of resources and in consumer choice. Although govem- 
ments cannot be indifferent to price movements and the supply and de- 
mand position, their decision to buy or sell on a state level is not always 
determined solely by economic or commercial considerations. 

State-trading may include the procurement of imports or the marketing 
of exports by government departments or state-sponsored agencies. It usv- 
ally involves control of imports and exports, the government or state- 
sponsored purchasing or marketing agency deciding the level of import 
requirements or the surplus over production available for export. Trans- 
actions within the Soviet bloc countries and between these and other 
countries are the best example of state-trading. In certain cases, e.g,, in 
Germany, state-trading allows for the actual buying and selling by private 
traders and limits itself to the maintenance of a reserve and the levying 
of differentials which may be equivalent to flexible import duties. The 
exchange of goods by barter is frequently concluded between state-trad- 
ing nations. One of the features of such transactions is that the price of the 
export or import product is more often related to the discount or premium 
placed on the other commodity or goods received in exchange rather than 
to the prevailing market value. 

Bilateral trade and payments arrangements are also commonly ass0- 
ciated with state-trading. The main purpose of this type of agreement is 
the purchase in exchange, or part exchange, of commodities for goods ot 
for “hard” currencies. Most of these agreements are designed to limit or 
prevent trade or foreign exchange deficits with individual countries. They 
quote definite quantities which the parties agree to buy or make available 
for export; often the total quantities and/or values of various commodities 
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exchanged are stipulated only to the extent that licences for import or 
export will be granted. It should be pointed out that in many cases there 
o obligation on either party to import, or export, all or a proportion of 
the quantities involved: notable examples—though quite different in kind 
_are the agreement on grains and other agricultural products between 
Austria and the USSR and the “best endeavor” type of agreement be- 
tween the United Kingdom and Australia. In other instances a percentage 
of a country’s import requirement is committed, as in the recent case of 
Japan's undertaking, while on a competitive and non-discriminatory basis, 
to cover about 30 per cent of its barley import needs from Australia. 

Again using grains for purpose of illustration, it may be seen that the 
bilateral trade and payments arrangements play an important part in inter- 
national trade largely because the Dollar Area is the main source of 
supply.’ For instance, in the period 1951 to 1957, 243 bilateral agreements 
affecting grains were contracted involving 54 countries (of which 11 Com- 
munist Bloc countries among themselves entered into 22 agreements): 
there were included 97 agreements between countries in the Free World, 
and 103 agreements involving Communist bloc exports to the Free World. 
On an annual average, 35 agreements involving 29 countries were in oper- 
ation, (of which 29 agreements involved 20 countries in the Free World). 
In the absence of actual figures showing the distribution of trade under 
each agreement, it is very difficult to assess the precise effect of these 
bilateral agreements. These agreements make trade possible, in others 
traditional patterns of trade are confirmed; but, in the light of the number 
of agreements among countries of the free world (excluding the Dollar 
Area), it is evident that considerations of foreign exchange and trade bal- 
ances are of paramount importance. In most cases bilateral agreements 
include provisions for the extension of credit and the settlement of ac- 
counts, or for other financial arrangements connected with the settlement 
of extraneous international transactions. While these agreements help to 
overcome the restrictions applied by importing countries, they do allow 
exporting countries whose products can be bought for soft currencies to 
acquire a quasi-monopoly position. A case in point is the brisk trade in 
wheat flour exports from Germany and the Netherlands within Europe 
and overseas. Another example of agricultural importing countries being 
tied to a source of supply, thereby cutting off competition for other ex- 
porting countries, is Argentina. Under 54 bilateral agreements entered 
into from 1947 to 1957, Argentina imported a large volume of capital 
equipment, goods and services in connection with her economic develop- 
ment plans in the immediate post-war period whereby Germany, Italy, the 
United Kingdom, Brazil and Switzerland, to name only a few, built sub- 


*The Dollar Area accounts for about two-thirds of the world’s grain exports. 
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widened the scope of these arrangements by allowing trade among Argen. 
tina’s creditors against trade balances held in Argentina. 

In restricting, regulating or preventing the entry of agricultural prod. 
ucts, importing countries, in particular those subsidizing production, apply 
a variety of measures in order to deny any competitive advantage which 
exporting countries may have. These include tariffs, import quotas, in. 
port levies, compulsory use of domestic grain for milling, multiple e. 
change rates and currency control. 

Traditionally tariffs have been the most common measure of regulating 
trade. Usually they take the form of a tax or duty imposed by the import. 
ing state on products entering the country. The object may be either to 
restrict imports as a measure of protection or to raise the national revenue 
and, incidentally, help pay for subsidized production in which case it acts 
as an equalization fee or import levy. Protective tariffs, though affecting 
imports, do not prevent the price of imports from moving in accordance 
with price changes prevailing in the world market. The operation of the 
equalization fee or import levy on wheat in Germany, for example, is such 
that the German miller is encouraged to export flour from imported grain 
on terms that enable him to undercut traditional exporting countries. 

Quantitative import restrictions which place a definite limitation on the 
quantity that may be imported are often allied to exchange control and, in 
certain instances, to state-trading and bilateral trade and payments ar- 
rangements: in such cases quantitative restrictions are apt to be discrim- 
inatory. The compulsory use of a proportion of home produced grain in 
milling also acts as a quantitative import restriction, particularly where 
the percentage of native grain in total supply is very high as in Belgium 
and Germany. 

Multiple exchange rates involve the application of different rates of 
exchange charged as payment for imports of goods depending on whether 
or not they are “essential.” This differential treatment applies not only 
when agricultural products are regarded as “essential” at a given rate of 
exchange, but also to the currency in which payment may be made. 8ev- 
eral importing countries in Latin America, the Near East and Asia apply 
this technique to imports and exports according to whether the currency 
of payment is at a premium. 

Exporting countries apply in the main export subsidies, surplus dis- 
posal measures and sales on concessional terms. The measures currently in 
operation derive from a surplus situation and would not necessarily have 
assumed such significance in times of scarcity.. Export subsidies normally 
represent the difference between the higher guaranteed price to the home 


stantial credit balances with Argentina. In order to use this credit in pesos 
these countries have been in a sense constrained to import grain and } 
livestock products from Argentina. The “Paris Club” Agreement ha; | 
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is. of course, to undercut competing exporting countries in the market 
- and to facilitate the entry of exports in importing countries. In the pre- 
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roducer and the lower export market price. The purpose of such subsidies 


war period such devices, which are akin to dumping, were discouraged 
by the imposition of countervailing duties in importing countries. In the 
context of the present world agricultural economy, however, where im- 
porting countries themselves protect their own agriculture with restrictive 
trade practices, such duties often tend to be superfluous. On the basis of 
present production policies and a surplus situation in a number of agricul- 
tural commodities, there will be continuing pressure in exporting countries 
that they be maintained. 

Measures of surplus disposal have introduced a new type of competition 
in export trade, both in aim and scope. These aim to assist in the disposal 
of stocks of grain or other agricultural commodities which are surplus to 
both normal export marketings, domestic consumption requirements and 
national reserves. The main impact of surplus disposal measures on the in- 
ternational movement of grains may be attributed to the U.S. Agricultural 
Trade Development and Assistance act of 1954 (P.L. 480). These measures 
fall under three heads. Title I concerns the sale of surplus agricultural 
products, including grains, against local currencies. Title II authorizes 
the donation of agricultural commodities for famine or other emergency 
relief purposes. Under Title III authority is given to barter stocks of sur- 
plus commodities for strategic and other materials required by U.S. gov- 
ernment agencies. These measures are designed particularly to promote 
export trade and to assist in the economic development of the less-devel- 
oped countries: while they have added to consumption in areas where 
little or none could have been afforded, in certain instances, particularly 
barter sales, they have had an adverse effect on the normal trade of other 
exporting countries and, indeed, also replaced some United States poten- 
tial cash marketings. Changes in the regulations relating to barter, includ- 
ing proof that barter transactions were additional to normal marketings 
and the provision for global quotas covering the usual imports from other 
suppliers, have greatly reduced the competitive impact of this program 
during the past year. 

Although there is a movement to ease the restrictions on trade within 
currency areas or trading blocs such as in the European Common Market 
or the projected European Free Trade Area and the proposed Customs 
Union in Latin America, and although attempts are being made to relax 
measures affecting trade between currency areas, it is probable that so long 
as international insecurity and tension prevail in world affairs, the tendency 
toward self-sufficiency in traditional importing countries is likely to be 
maintained, While these countries claim that their settlement of payments 
balances is subject to foreign exchange difficulties—also a factor in policies 
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of self-sufficiency—trade and payments arrangements is likely to influence | 

the direction of trade and restrict the entry of agricultural exports, It} 
would seem, therefore, that so long as the factors underlying and motiya.. | 
ing national agricultural policies continue along their present lines of | 
development, government control, regulation, protection or influence wil 
continue to affect the international movement of agricultural product, N 
Competition in world trade will remain unequal and imperfect and gy. | 

ceptible to national political considerations. While the area of effective 
demand is restricted to those countries that are not seriously affected by For 
adverse balance of trade and payments problems, competition in inter. 


national trade is severely limited in scope. In the area of potential and i 
unsatisfied demand where there are open market possibilities, the con. imp 
petition between agricultural exporting countries is unequal in the sense at tl 
that the ability of each exporting country to help develop this area inp | as ¢ 
effective commercial markets is related to its economic and financial long 
strength. poli 

The protection afforded to the farmer, accompanied by complementary D 
restrictions affecting the movement of trade, has tended to freeze those doc 
forces of adjustment in the regulation of supply and demand which op- } pat; 
erated in the free market system. The tighter and stronger the measures | eco, 
of protection, price guarantees and state-marketing, the lesser the oppor | fair 
tunities and the narrower the scope for competition. The real problem | omy 
which the present state of international trade poses is how to impart ee- gen 


ments of resilience, flexibility and adjustment which appertain to the free | trac 


market system without prejudicing those measures of stability introduced | dea 
by governments which it would be desirable to retain. libe 

The question may be asked—is it altogether impracticable to hope for | yeg 
a measured return or approach towards multilateral complementary rela- | pot 


tionships in world agricultural trade based on some acceptable criteria of gra 
comparative advantage? A recognition of the important part played by | con 


national agricultural policies in the present inequitably competitive situa } Sta 
tion in international trade in agricultural commodities and effective inter- " 
governmental consultations could, and should, offer possibilities of stem- is 1 
ming the tide of bilateralism and, by the injection of a greater degree of ove 
flexibility, of achieving a freer movement of agricutural commodities in | life 
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DEVELOPING INTERNATIONAL INSTITUTIONS TO 
GOVERN TRADE* 


C. ARMSTRONG 
United States’ Embassy, Ottawa 


NTERNATIONAL trade is so complex and extensive that it is difficult 
to know where to start this discussion. History is filled with examples 
of attempts to use government power to improve one’s terms of trade. 
For example, the first instance of a coherent foreign economic policy in 
the United States was that of the first Washington administration, when 
the policy was to seek the removal of restrictions on United States exports 
imposed by England, France, the Netherlands, and other countries, and 
at the same time to place restrictions on imports from other countries so 
as to stimulate the development of local industry. This, of course, was a 
long time ago, and has presumably little or nothing to do with present 
policies of either the United States or Canadian governments. 

During the 19th century there was a relatively brief interval when the 
doctrine of free trade made considerable headway. This doctrine had both 
national and international applications. It was the view of the Victorian 
economists and businessmen, particularly the successful ones, that laissez 
faire economics brought the best returns to individuals and to the econ- 
omy as a whole. International trade occurred in large part as a result of 
genuine economic advantage, and England led the way to expanded 
trade, lower barriers and the theory of the better mouse trap. A great 
deal of development of the world economy occurred as the result of the 
liberation of economic forces which attended this effort. Governments 
regulated international trade almost solely by tariffs. Governments did 
not fix exchange rates or manage currency; convertibility was taken for 
granted. If people lost out in an economic struggle, their plight was not 
commonly attributed to Presidents, Prime Ministers, or Secretaries of 
State. 

This 19th century world of supposedly automatic economic adjustment 
is now often regarded with nostalgia, and there is much shaking of heads 
over the fact that government intervention in many areas of economic 
life has come to be the accepted pattern. We must, however, bear in mind 
that the 19th century, while perhaps pleasing to the classical economist 
and the successful entrepreneur, did not yield comparable satisfactions 
to the general population, who were frequently afflicted by poverty, 
unemployment, no medical care, bad housing, starvation wages, and a 
lack of social responsibility on the part of both employers and govern- 
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ments. Agriculture generally thrived, because population was growing 
rapidly, and new lands were being opened. Much agriculture was of the 
subsistence type, unaffected by business cycles, but not yielding much 
income. 

Sovial consciousness and the view that man ought to be able to control 
his economic environment are at the root of the basic change from laissez 
faire economics to the modern welfare state. It is now taken for granted 
in most modern states that the government will have something to Say 
about hours of work, wages, prices, conditions of trade, public transporta- 
tion, utility rates, and the general level of business activity. In degree 
there are many differences, but in fact the pattern is almost universal in 
developed countries, and the idea is established in the less developed. 

In no area has government intervention proceeded so far as it has in 
agriculture. Governments attempt to determine prices of agricultural 
products by promoting and reducing production, they stimulate exports 
and prevent imports, they encourage certain crops and discourage others, 
they retire land from service and they build irrigation works to bring land 
into service. Wherever one turns in agriculture, one encounters the gov- 
ernment. This is perfectly natural, because the laissez faire economy is 
harder on the producer of primary products than it is on the producer 
of manufactured goods. Furthermore, farming is more subject to the 
vicissitudes of weather and natural disaster. Traditionally the farmer has 
been a person less insulated against outside economic forces, and there- 
fore more “entitled” to protection and assistance, once a policy of this 
kind is undertaken. The governments of the United States and Canada 
have both devoted very substantial efforts and resources to improving the 
situation of the farmer. Farm populations in both countries are percent: 
agewise smaller than they used to be, and this is a perfectly natural 
result of improved productivity in agriculture. But in the remaining farm 
populations, the efficient producers are very well off materially. Rural 
isolation has in large part disappeared, and the grinding burdens of life 
on the farm have been much alleviated. 

In other lines of activity government intervention has also greatly 
expanded, driven by social consciousness, popular pressure, technology, 
and the idea that the standard of living should be legislated. This process 
has been speeded by the international situation and the experience of two 
world wars. Thus we must refocus our attention, in an economic sense. 
According to classical economic theory, individuals were economic units 
operating in a free economy according to the law of comparative economic 
advantage. We now have to look increasingly at the international economy 
as an area where individual national economies are operating as economic 
units. This is especially true with respect to certain agricultural staples 
such as wheat, cotton, rice, and sugar. Even in areas where total state 
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control is lacking, countries have to balance competing demands of vari- 
ous internal economic groups, each clamoring for some kind of action in 
the international field. A government therefore must make a judgment 
based on its view of the totality of its economic interests, and of its inter- 
national political interests as well. 

When governments take this broader view, they are forced to cease 
acting solely to satisfy the demands of one or another group of citizens. 
Thus a country with a diversified economy, by virtue of the pattern of its 
resources, has a basic need to export certain things and to import certain 
things; it will have to take account of its total economic relations in mak- 
ing a judgment on a specific question. Endless examples of this sort of 
thing can be found in the relations between Canada and the United 
States. | 

The fact that governments must take positions of assessing their total 
economic and political interests tends to make the range of international 
topics and issues far more extensive and complex than it was before. 
When nearly all business transactions in international trade occurred 
between individuals, governments could conveniently stand aloof. When, 
however, governments themselves are trading, or when they are using 
control measures more positive than a tariff, they inevitably come to col- 
lide with each other. Furthermore these collisions of interest are by no 
means limited to individual pairs of countries. In fact two countries may 
seek by agreement to solve their problems by exporting them to third 
countries. 

Just as individuals wish to improve their terms of trade with each other, 
so do individual national economies struggle to improve their terms of 
trade. They have at their disposal a great variety of weapons, the effec- 
tiveness of which depends primarily on the economic strength of the 
country concerned. Given the concept of sovereignty, and the possibili- 
ties for national government action in the economic field, it is perhaps a 
wonder that international trade has been characterized by so much har- 
mony. This development must in large part be attributed to the fact that 
governments have proceeded in enlightened self-interest, recognizing 
the wisdom of cooperation. This leads to the primary object of our discus- 
sion. 

The inadequacy of individual national actions in an interdependent 
world has caused the establishment of a very large number of general and 
specialized international agencies. In part the demand for international 
agencies, or for internationally agreed approaches to common problems, 
arises from the feeling of economically weaker countries that they can- 
not improve their economic position without some restraint on the part of 
the more powerful economies, or without the assistance of the economi- 
cally strong. In large part also it arises from a recognition by the more 
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responsibilities of membership in a world community. 

There is here a parallel between the individual economic man of 
laissez faire theory and the individual nation state. Laissez faire economics 
is unthinkable as between individuals unless one assumes the existence of 
a moral code under which contracts are observed, commitments honored, 
and property rights protected. The function of government in the period 
of dominance of laissez faire theory was to be the good umpire who saw 
to it that everybody played according to the rules. The rules had their 
origin in Roman law, in English common law, and in a code of ethics 
derived from the Hebrew and Christian heritage, and compatible with 
almost any religion. 

The shift of emphasis away from the individual and toward the national 
state was, of course, accompanied by a continued reaffirmation of the con- 
cepts of law and morality by those nation states whose roots were in these 
principles. Thus the leading trading nations of the western world reflect 
in their trade policies, albeit imperfectly at times, the concepts of right 
and wrong, of fair play, and of mutual respect, which are common to usin 
Western Europe and the Western hemisphere. The process of European 
economic expansion into Asia and Africa during the 19th century carried 
these concepts with it, and we now find them quite firmly implanted, for 
example, in Japan, the Philippines, Indonesia and India. To say the fore- 
going is not to suggest that all nations in the free world live perfectly by 
the Golden Rule; this is far from the case. What is suggested is that there 
is common acceptance of certain standards of conduct, and that there 
is agreement on the meaning of right and wrong. Unfortunately, this can- 
not be said to be the case for the governments of certain other countries 
in the world—those of the Soviet bloc. Communists are professed atheists, 
and do not subscribe to what they term “bourgeois morality.” They are 
presumably emancipated from conformity with moral standards accepted 
elsewhere in the world. This fact makes international cooperative living 
with these countries somewhat difficult. It also complicates the problems 
of international organizations which include countries dominated by 
Communist imperialism. This fact of a lack of common standards is at 
the root of most of our current problems, both political and economic. 

During World War II, people in many countries gave thought to build: 
ing the right kind of foundation for a world order free of major economic 
dislocation. One of the first results of wartime planning for our present 
world was the establishment of the International Monetary Fund and the 
International Bank for Reconstruction and Development. These two inst 
tutions, established by the Bretton Woods Agreement, have proved et 
traordinarily durable and helpful in promoting financial stability, a goo 
measure of convertibility, and a great deal of sound economic develop- 
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| governments which participate in them see their value and give them 


effective support. 
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This concept of the postwar world included an organization for inter- 
national trade, and countless hours were spent by talented experts in 
seeking to draft a charter for an international trade organization. This 
charter fell upon hard times. International trade is highly complex, and 
the effort to develop good and meaningful ground rules did not seem to 
be what most governments—and legislatures—considered important in 
the world of the late forties. 

On the other hand the Food and Agricultural Organization (FAO) of 
the United Nations took rather deep root in many countries of the world, 
and the subsequent years have seen it flourish. The FAO has diligently 
surveyed its field of activity year by year and its secretariat has assidu- 
ously addressed itself to a great variety of topics and problems in agricul- 
ture. The FAO sponsors study groups, and reviews at its council and 
conferences all sorts of problems of adjustment between the agricultural 
establishments of all types of countries. It has served effectively as a 
forum where officials from many countries have been able to agree upon 
facts and to adjust the operations of their policies. 

The most important comprehensive agreement covering international 
economic relations is the General Agreement on Tariffs and Trade (GATT). 
There are essentially two parts to this agreement. One is the schedule of 
tariff concessions made by the contracting parties to each other, as supple- 
mented or modified from time to time. 

The other part of GATT consists of general trade rules, drawn with 
the idea of providing a code of conduct for governments in handling 
restrictions on trade. Essentially one of the purposes is to avoid the 
negation of tariff concessions by means of actions in the non-tariff field. 
There are provisions designed to limit the circumstances in which coun- 
tries may apply quantitative restrictions to trade, provisions covering 
national treatment, subsidies, customs valuation, freedom of transit, dump- 
ing and anti-dumping duties, marks of origin, territorial application of 
concessions, nullification and impairment, state trading, economic develop- 
ment, national security, customs unions, free trade areas, and the like. 

Specifically GATT has a great deal to say about agriculture. This is, of 
course, inevitable if one takes into account the extent to which govern- 
ments intervene in agriculture, which tends to bring them into conflict 
with the principles of GATT. A most excellent discussion of GATT and 
agriculture is available in the form of an article called “Synthesis of 
Trade and Agricultural Policy in GATT” by Robert B. Schwenger, ap- 
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meetings of representatives of these countries occur from time to time 
with the object of joint scrutiny over the effectiveness with which th 
provisions of GATT are carried out. These meetings have a sound mon 
effect on governments, which must explain to others what they are doing 
and why. Frequently there is criticism of GATT because it is imperfect 
and because its commitments are in certain respects qualified. One hears 
derogatory comments about escape clauses, loopholes, waivers and time 
consuming procedures. No country is perfect in the equity, fairness, and 
operation of its policies, laws and regulations; and one can scarcely expect 
a contract on a vital matter among imperfect entities to be perfect itself 
The negotiations at GATT meetings, furthermore, are between sovereign 
countries, and there is no such thing as a court which can enforce a 
judgment on a guilty defendant. The only enforcing agent is the mom 
judgment of the collective GATT community. 

One of the charges frequently made against GATT is that it represents 
an essentially negative approach to international trade, because it con- 
sists of a list of things countries agree not to do, except in certain cit- 
cumstances. Also, tariff concessions are said to be modifications of cond- 
tions in trade, not positive actions to promote or direct trade. Some of 
the iess developed countries, keenly aware of the benefits which they 
could derive from an improvement in their terms of trade, have sought 
to promote international commodity arrangements, and have complained 
that GATT is prejudiced against them. It is certainly true that the original 
motivating forces of the GATT and the ITO tended to dislike commodity 
stabilization schemes because they introduced unnecessary rigidities into 
international trade. Thus the ITO draft charter said in effect that com- 
modity agreements should be undertaken very rarely, and only under 
specified circumstances when certain conditions had been carefully 
determined to prevail. Then, if enough of the governments with primary 
interest chose to agree, there could be a commodity agreement of specified 
form and under certain conditions. In other words there was recognition 
the fact that there would be demand for commodity stabilization, but 
there was at attempt to prevent international commodity stabilization from 
assuming a rigid or excessively durable form. Certain resolutions which 
embodied these thoughts were passed by the United Nations Economie 
and Social Council in the early postwar years, to provide guidance to 
countries pending the development of an ITO which presumably would 
be designed to keep commodity agreements from getting out of hand 
The passage of these resolutions in the Economic and Social Council le 
to the establishment of a body known as The Interim Coordinating Com 
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and call to the attention of the Secretary General of the United Nations 
any circumstances which might require action or attention. 

ICCICA, in principle, was supposed to give certain guidance to indi- 
vidual commodity study groups established in the early postwar period. 
These groups included the sugar council, the international cotton advisory 
committee, and the tin, rubber, and wool study groups. 

The first commodity agreement to be negotiated after the war was the 
International Wheat Agreement, which has been twice renewed and is 
about to be reconsidered again. This agreement, while it has been useful 
as a means of bringing together countries interested in wheat, can hardly 
be said to have solved the problem of adjusting production to demand. It 
is probably safe to conclude, however, that without the Wheat Agreement 
the situation would have been worse. There was a Sugar Agreement before 
the war, and it was not until 1953 that it was renegotiated. Again, one 
may criticize the Sugar Agreement for not curing the imbalance between 
supply and demand; but it brings together the countries primarily 
important in sugar, and it gives them a place to adjust their differences, 
and to understand one another’s problems. Sugar and wheat are particu- 
larly susceptible to international regulation. Both commodities are con- 
trolled on a national basis almost everywhere in the world. 

The third commodity now subject to an agreement is tin. After con- 
siderable difficulty in getting under way, the agreement recently began 
to function as it was supposed to, but now its provisions are being de- 
feated by action of the USSR in putting tin on the world market in large 
quantities. Efforts to interest the USSR in cooperation have so far pro- 
duced only a statement of willingness to observe the operations of the 
agreement—no doubt, the better to defeat its objects. Tin is a commodity 
which has a few producers distributed among a number of countries, who 
have had the, shall we say, habit of cooperation in the past, and who find 
it easier to cooperate internationally than do some other industries. 

In each of these three cases there has been a demonstrated need for 
international action to stabilize conditions for the commodity. In each 
case the negotiations of the agreement were complex, lengthy, and tire- 
some, All this proves is that in wheat, sugar, and tin, producers, con- 
sumers, and governments were willing to try a rather low common de- 
nominator of stabilization, which works after a fashion. It proves nothing 
for other commodities, and nothing for commodity stabilization in general. 

The study group technique is of real interest. The basis for a decision 
to have a study group is usually a feeling that there is some sort of prob- 
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lem about a commodity, and the thought that a discussion of fact and 


opinion between countries might lead to some illumination as to whethe | 


action is needed or not. There are annual meetings of such Groups as 
those for cotton and rubber, and they have been landmarks of effective 
cooperation on statistics and facts—with the help of a professional secre. 
tariat of unimpeachable neutrality—and of effective discussion, usually 
not in public, of problems affecting the commodities. Other study groups 
meet somewhat less regularly. A coffee group is in process of formation, 
based on a coffee committee of an inter-American organization. 

During the raw material shortages which followed the outbreak of the 
. Korean War, there were seven commodity committees covering sulphur, 
cotton, wool, copper-lead-zinc, pulp and paper, tungsten, molybdenum, 
manganese, nickel, and cobalt. Some of these recommended a sort of 
informal allocation system to combat the shortages, and some found after 
discussion that there was no real need for action. The complex was called 
the International Materials Conference. It is mentioned here as an exam- 
ple of an organization created to meet a specific emergency, which it did 
quite well, and designed to be scrapped when its job was done, which it 
was. 

In other cases of maladjustment there may be less inclination to coop- 
erate, because the problem has not been recognized so universally, Fun- 
damentally, however, for difficult commodity situations the study group 
technique is the best. Government representatives and their industry 
advisers gather and review facts, analyze causes of imbalance, endeavor 
to apply good economic reasoning to problems, and determine whether 
or not there is a case for action. Of course there is ample opportunity for 
disagreement, and of course a failure to agree on urgently needed action 
could be disastrous. But sovereign governments have in fact no better 
way of cooperating in such matters; the study groups are professionally 
competent in the subject matter they handle. If governments or industry 
groups are in fact being unreasonable, this will be more apparent to 
others in the group than would be the case in a less technical and more 
political body. Again the effectiveness of the technique depends entirely 
upon the spirit with which member governments address themselves to 
the task. A narrowly national view will not promote solutions to problems, 
nor will it clarify the point that there is no need for artificial measures, i 
such is in fact the case. Study groups yield agreed facts, clarification of 
problems, and sometimes solutions. They should never be judged by 
whether or not they produce an agreement. They should be judged by 
whether or not member governments are internationally in conflict ove 
the commodity as a major issue or not. Universal happiness over a Colt 
modity is not to be expected. Well-distributed moderate discontent i 
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usually a sign that the situation is reasonably well in hand. Study groups 
can do much to help countries arrive at this point. 

The United Nations itself of course has economic and trade discussions. 
These are mainly focused in the Economic and Social Council (ECOSOC), 
but occasionally they appear in the General Assembly. In part because of 
the presence of the USSR in ECOSOC, economic matters take on unneces- 
sarily political tones. A recent example of unconscionable use of ECOSOC 
for political propaganda purposes was the obviously shallow appeal by the 
USSR for an International Trade Organization, after 13 years in which the 
USSR stood aloof while other countries labored to devise practical and 
meaningful international instruments for dealing with trade questions. The 
USSR, we must recognize, does not share the ethical values and princi- 
ples of the Free World, but it knows the vocabulary, and now and then 
employs it to try to delude the Free World into thinking that the Soviet 
Union speaks the same language. The performance is not very convinc- 
ing, however, because while the words may be the same, a translation of 
the intent is easily come by, and hardly anybody is fooled. But the chief 
point here is that the UN is often seized with trade and economic mat- 
ters, and the actions of ECOSOC and the General Assembly and even 
the Security Council can have an effect on organizations designed to 
handle specific trade questions. 

Regional organizations in some cases antedate the United Nations or 
the League of Nations, but they have come to full flower only in the past 
decade. Under the UN, there are regional commissions for Latin America, 
Europe, and Asia and the Far East. Africa and the Middle East seem 
thus far to have escaped this form of expression. There are of course 
many useful economic things for regional commissions to do. This is 
especially true in Europe, where the proximity and close relations of the 
economies of member countries require careful organization and effort 
to promote international economic welfare. Thus in the Economic Com- 
mission for Europe one finds a record of valuable and useful work in 
many fields, with ample opportunity for debate on all sorts of issues at 
the annual meetings, where the USSR is represented. The other two 
regional commissions have secretariats which have become centers for 
research and analysis of the problems of the areas, and some useful work 
has been done at annual meetings. The Organization for European Eco- 
nomic Cooperation is the most outstanding regional organization in terms 
of accomplishment with a minimum of debate. This is clearly due to the 
fact that member countries are anxious to make it work for its well-defined 
and agreed purposes. 

In the Western hemisphere there is another sort of regional organiza- 
tion—the Organization of American States, with its semi-autonomous 
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mission for Latin America, and provides a forum where all sorts of trade 
and commodity problems are discussed. Prominent on the agenda haye 
been schemes for an Inter-American Bank, plans to assure countries against 
depreciation in the value of the U.S. dollar, programs for commodity 
agreements on metals, coffee, and bananas, concern over prices, restric. 
tions, terms of trade,—in fact, every aspect of economic relations which 
one could imagine would excite people in one country or another, In al 
frankness it must be admitted that a primary function of the organization 
has come to be to furnish Latin Americans with a good forum in which 
they can, let us say, bring to the attention of the United States ways in 
which it could be more helpful to them in handling their economic prob- 
lems. 

The most striking example of a regional approach to economic prob- 
lems is of course the European Common Market, or European Economic 
Community (EEC). This is a really dramatic decision by six countries to 
merge their economies. It was not easy for them to make the original 
decision; it has not been easy for them to continue to pursue the decision 
with all the detailed steps necessary to bring about this major adjust 
ment. There have been times when delay and hindrance seemed inevit 
able, and when the cause seemed lost. Nevertheless they have persisted, 
and are on their way to creating an economy which ought to be one of the 
most productive, efficient, and prosperous the world has seen. Their 
action has caused some consternation among other countries for a variety 
of reasons. Independent countries which produce tropical goods are 
disturbed because the overseas possessions of two of the six—Belgium and 
France—seem destined to profit immeasurably from the preferential posi- 
tion they will have in the EEC. Great Britain is disturbed over the chal- 
lenge of European industry behind a common tariff barrier, and has 
sought through the Free Trade area project to bridge its European in- 
terests with those it has in the Commonwealth. This has disturbed some 
of its Commonwealth partners, in some degree because of the possibility 
that further protection to agriculture in Europe generally might ensue, 
and there seems to be a body of opinion in North America that thinks 
European agricultural protectionism has gone far enough. 

Nevertheless, despite its imperfections, and despite the fact that some 
people do not like it for a variety of reasons, the move toward European 
economic integration will probably proceed. It should improve economic 
conditions for people in the six countries, and it will doubtless alter the 
pattern of trade a good deal. A really new operating principle is at work 
and economies are in fact joining each other. Adjustments for other cout: 


affiliate, the Inter-American Economic and Social Council. This, with its | 
secretariat the Pan American Union, antedates the UN regional com, | 


| 

tries 
other 
econo 
have 
Midd 
econo 
with 
At 
reall 
rathe 
witho 
econc 
that 
what 
So 
ganiz 
chant 
inso 
a list 
coun 
one 
havit 
repo 
and 
staff 
way 
one 
Of 
thin 
right 
dow 
affai 
yiel 
the 
infl 
at le 
of cr 
a se 
| 

erat 
gra 
end: 


vith its | 
l com. | 
trade | 


a have 
against 
modity 
restric. 
which 
Tn all 
ization 
which 
/ays in 


prob- 


prob- 
Ties to 
riginal 
cision 
adjust: 
inevit- 
sisted, 
of th 
Their 
variety 
ds are 
m and 
1 posi 
> chal- 
1d. has 
an in- 
| some 
ibility 
ensue, 


thinks 


some 
‘peal 
nomic 
rer the 

work, 


 Coun- 


DEVELOPING INTERNATIONAL INSTITUTIONS 1789 


tries are inevitable, and could of course be uncomfortable. There are 
other examples of such efforts. Chile and Argentina have claimed an 
economic union from time to time, and Central American republics also 
have their plans. The union of Egypt and Syria may have implications for 
Middle Eastern trade. Suggestions are made from time to time about 
economic union, or free trade areas, among countries not now affiliated 
with any such group. 

At a time when multiplication in individual political sovereignties has 
really grown to tremendous proportions, it is perhaps reassuring to see a 
rather strong movement toward integration of economies. Without it, and 
without real cooperation among the leading trading nations, the world 
economy can be stifled by political nationalism of the kind which asserts 
that each nation must be self-sufficient in all major respects, no matter 
what the economic cost. 

Sometimes our taxpayers ask why there are so many international or- 
ganizations, whether they really serve a useful purpose, and what the 
chances are for some limitation on their growth, which proceeds in Park- 
insonian fashion. Committee and commission are piled on each other, 
a list of international meetings looks like a commuter train schedule, 
countless officials bustle around getting up position papers and speeches 
on every conceivable subject, and delegates sit in sophisticated boredom, 
having already heard everybody say almost everything. Working parties 
report to committees, committees to commissions, commissions to councils, 
and councils to conferences in plenary session; documents and secretariat 
staff multiply and corridors are filled with people. This is, at least, the 
way it looks to many, and it is difficult not to sympathize, especially when 
one is challenged to show concrete, beneficial, and specific results. 

Of course this critical attitude represents the view of those who like to 
think that international problems are things easily settled, if only the 
right people, or competent people, or the most responsible people, sit 
down and talk it over. This attitude is naive in the extreme; international 
affairs are often a contest of real interests not in the least disposed to 
yield to each other. Polite language and formal meetings frequently cover 
the most intense feelings and the most frantic scramble for position and 
influence. Diplomacy does not consist of victories won and scores settled, 
at least not good diplomacy. It is rather a process of continual adjustment 
of countries to each other, a recognition that vital interests do clash, and 
a search for a way to enable contesting parties to live in peace. 

Membership in international organizations designed to promote coop- 
eration in economic affairs is likely to lead countries to adjust their pro- 
grams so as to minimize harm to others, and to collaborate for common 
ends. There is competition, of course, and it is healthy for it to continue. 
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This is the competition of seeing who can excel in what fields of @, | 
deavor, and of giving those who succeed the benefits of success, jf , | 
static view of the world market is taken, international cooperation wij | 
not succeed, unless a cartel is the object. An optimistic view of an expand. 
ing world market, and a recognition that there is room for all, given , 
set of rules by which all abide, is the foundation of cooperative endeayo; 
in international economic affairs. 

An international organization is no better than the governments which 
compose it, and it may be a good deal worse if the countries concerned 
do not care enough about the organization to make it work. Agreed 
standards for international living as between individual states, and the 
desire to cooperate, are essential. There are plenty of organizations, prob. 
ably more than we need. We must concentrate our attention on the atti- 
tudes of governments, and of the peoples behind them. If the governments 
and the peoples recognize the Golden Rule, and are governed by ethical 
considerations, even though imperfectly, they will make the international 
economic organizations work, because they will want and need to. They 
will take a broad view of their international responsibilities, and they will 
express an enlightened self-interest in their economic policies. They may 
be slow or reluctant to admit their objectives, but they will do so if there 
are the moral roots. Thus what we are really discussing is not economics, 
or international organizations, but morality. 

The rulers of the Soviet Union are committed to a dogma which admits 
no God and which eschews the idea of any absolute standard of morality. 
These leaders, and their followers, must have some sort of standard of 
conduct as among themselves; now and then we get a glimpse of whata 
gruesome sort of standard it is, or perhaps, if we take a charitable view, 
of how great are the exceptions made to a normal standard of conduct 
But when it comes to dealing with the outside world, these people are 
not allowed by their creed to maintain a moral or responsible attitude, 
they may act as if they do; they may even personally wish they could; 
but they are governed solely by what the rulers of the Soviet Union decide 
they should do. If this means to lie, cheat, or steal in their internation 
relations, this is what they will do, regardless of what one might judge 
their personal characters to be. 

The policy of international communism is to control the world. The 
tools for this purpose are of all varieties. Soviet attempts to control inte 
national organizations or to use them for their own purposes are wel 
known. But we must also be on guard against Soviet attempts to disrupt 
and destroy international organizations which already are working wel, 
or which promise to do so, and which strengthen the Free World. It would 


be in the Soviet interest to sow discord and to embroil other countries 
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with each other. The Soviet Union is not at all above using all the best 
words in the moral dictionary to try to prove to others that it too is moral. 
It will sound this way if it thinks it can, as a result, weaken others, sub- 
vert a situation in its favor, or simply spread confusion and distrust. 
Careful analysis must be applied to each Soviet move and word; the 
Soviet Union does not act casually, nor do its representatives express 
informal and personal opinions. It is a well-organized machine which 
does what it does deliberately, to achieve its purposes as it sees them. 
And its main purpose is to dominate the world. 

This is a barrier to effective work in international economic organiza- 
tions. It can however be overcome. It must be overcome, for the world is 
in fact interdependent and becomes more so, and its organizations must 
reflect the fact if we are not to perish. Cooperation in the Free World is 
essential if the onslaught of Soviet political and economic moves is to 
be resisted. Thus we must continue with our obscure GATT arguments 
about abstruse points. This is the hard way, but the right one. The easy 
way is to give in, either to the naivete at home which says that interna- 
tional living is all too much trouble, or to the Soviet machine abroad 
which tells us that it has a simple answer to our problems. Our eye must 
be on unity in principle, to be achieved through diversity in action and 
form. The principles are known to all, and accepted by our world; making 
them work is hard, but essential. If we do not make them work, now and 
in the near future, we might not get a second chance. 


MULTIPLE PRICE SCHEMES AT HOME AND ABROAD 


H. R. WoLTMAN 
University of California 


ORLD economic developments over the last three decades form 
\ \ a picture of continual spasmodic change and instability, to which 
appropriate adjustments by nations both individually and collectively 
have been exceedingly difficult and at times impossible. Maladjustments 
within and between national economies on one hand, and the growing 
demands of domestic welfare objectives on the other, have greatly ex. 
tended the range of government measures affecting trade. Looking back 
it seems almost incredible that there was a time—say, 1870-1914—when 
rapid economic growth in many countries was consistent with relatively 
effortless equilibrium of world trade and payments under a universal gold 
standard. That delicate balance had already been destroyed in the 1920's 
by differential changes in productivity and population, and the resulting 
deep-seated strains have been greatly aggravated by world depression, 
world war and postwar disorganization, the East-West struggle, the large 
and capricious effects of accelerating technological advance, and economic 
nationalism in the awakening underdeveloped countries. In some coun- 
tries the desire for economic development has led to over-ambitious at- 
tempts to speed up structural change; in others, needed structural changes 
have been unduly retarded out of an over-tender regard for existing cus- 
toms and vested interests. Often there are conflicts between the require- 
ments of internal growth or stability and those of external payments 
equilibrium. Domestic industries have been insulated in varying degree 
from external conditions while the burden of adjustment to intemal 
disequilibrium is often shifted to other countries via the foreign trade 
sector. Considerable progress has been made toward trade liberalization 
and currency convertibility in the last decade but payments problems 
continue to trouble many countries and the paraphernalia of state con- 
trol continue to dominate international trade to a greater degree than ever 
before in peacetime. 

In this state of affairs, one country plays a uniquely important role- 
an undesirably important role, some might say. The United States is the 
leading nation in world trade but its dependence on trade is relatively 
small. It has no payments problems but it is in the position of being able, 
by actions of rather minor domestic import, greatly to increase or lessen 
the problems of other trading countries. The international trading order 
since World War II has been and still is to some extent the creature of 
American loans and gifts, although the confidence of other countries in its 
viability would be greatly increased if the dollar gap could be bridged 
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more by trade and less by aid, as they often tell us. But American trade 
policy is wonderfully illogical. The world needs our goods and American 
producers are eager to accommodate this demand; yet we prefer to limit 
our exports and in fact to give part of them away rather than undertake 
the unilateral liberalization of import trade that is clearly called for. 
There is no good reason for this except an unwillingness to endure the 
internal adjustments that a significant change in import policies would 
entail. By adopting the perfectly respectable but hardly appropriate 
principle of quid pro quo in commercial policy, we can proclaim our 
adherence to liberal trade doctrines without much risk of major con- 
cessions on our part. We can rise to occasions, as during World War II 
and in the postwar relief and reconstruction period, but whether we can 
be relied upon over the long pull to meet our responsibilities as economic 
keystone of the free world has not yet been established. 

On this score there are in fact increasing grounds for apprehension. 
Even if the United States does not differ much from other nations in 
placing the interests of domestic producers foremost, it is obvious that it 
is equipped to go much farther in this direction than countries that are 
less wealthy and more dependent upon foreign trade. A number of epi- 
sodes in the last year or two have been sharp reminders that identical 
standards in this respect are not applied to the actions of all countries. 
One of the main causes of concern is American agricultural export dump- 
ing under a veritable battery of legislative authorizations. The contradic- 
tions between American agricultural policies and the stated objectives of 
our trade policy are well known, but until recently these contradictions 
arose mainly on the import side. The adoption of multiple pricing, how- 
ever, carries agricultural protectionism outside our own borders where it 
is more likely to be viewed as a calculated and gratuitous piece of eco- 
nomic aggression, with the consequent possibility of complex economic 
and political repercussions. If the stated objectives of United States for- 
eign economic policy are accepted as valid and important, then the export 
dumping practices which have come into use must be regarded as 
dangerous anomalies which raise broad issues of national and interna- 
tional significance. 

In the United States multiple price plans for agricultural export prod- 
ucts have appeared mainly in the form of (1) schematic proposals such 
as the McNary-Haugen and export debenture plans of the 1920's or the 
domestic allotment plan of the early 1980's, variants of which have 
reappeared recently in the Agricultural act of 1956, in the abortive House 
agricultural bill of this spring, and in a number of proposed certificate 
plans; and (2) nonsystematic arrangements for surplus disposal, including 
Section 32 export operations and provisions for aggressive dumping of 
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Commodity Credit Corporation (CCC) stocks under Public Law 480, the 
Mutual Security Act, and the 1956 Agricultural Act. I shall refer to the 
more or less automatic devices under (1) above as multiple price schemes, 
and to the activities included under (2) as multiple price practices, 

Formal multiple price schemes have never found a place in American 
farm legislation, although they have had important indirect influences, 
The proposals of the 1920’s provided a rallying point for agricultural 
discontent and helped open the way for the policy experiments of the 
1930’s. And the domestic parity concept which they embodied has been 
an increasingly dominant part of agricultural price policy since 1933. 
Advocation of multiple price plans for individual commodities, however, 
was dormant for two decades until 1953; since then there has been a con- 
siderable revival of interest centering mainly on rice, wheat, and cotton. 
This revival of interest coincides, of course, with the rapid growth of 
CCC stocks, which has already led to the employment of multiple price 
practices by the United States on an unprecedented scale. Although the 
multiple pricing issue in this country originated in the desire to raise 
agricultural prices, it is now associated with the consequences of (among 
other things) agricultural prices that have been kept too high for too 
long. 

There is nothing novel about these consequences. They have tended to 
appear whenever any nation has attempted to valorize an internationally 
traded commodity, and the dilemmas they pose have confronted the 
United States on a number of occasions since 1929. Often before, however, 
the necessity of dealing with the problems of relative overproduction, 
declining exports and growing surplus stocks has been avoided or de- 
layed through exogenous circumstances such as weather or war and, to 
some extent, through acreage restrictions—although the latter device has 
been decreasingly effective. The wheat and cotton stocks accumulated 
by the Farm Board in 1929-1932, for example, could be worked off in 
1933-1936 because wheat production was kept below domestic require- 
ments by a run of extremely bad weather and because drastic adjust- 
ments of acreage were effective in controlling cotton production. But 
new surpluses of wheat and cotton emerged after 1937, despite sharp 
acreage cutbacks of both crops beginning in 1938 and 1939. The accumv- 
lation of wheat stocks which took place in 1938-1942 was ended only by 


the heavy use of wheat for stockfeed and industrial alcohol that wartime. 


conditions made possible in 1942-1945; and the elimination of the 10 
million bale cotton carryovers of 1938-1945 depended mainly on the acci- 
dent of poor crops in 1945 and 1946. All-out wheat production to meet 
desperate world needs was encouraged in 1944-1948 by high prices and 
the removal of acreage restrictions, but new surplus problems ensued in 
1949-50 with the ending of acute food shortages and the recovery of 
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European production. Rising cotton acreage and increased yields in 
1947-1949, in the face of declining domestic consumption, resulted in ris- 
ing cotton carryovers also. This time the growth of surpluses was inter- 
rupted by the sharp increases of domestic and foreign demand initiated 
by the Korean war and, in the case of cotton, by the unfortunate con- 
juncture of sharply restrictive acreage allotments and low yields in 1950 
—just before the buying spree of 1950-51. 

But no new catastrophe has come along to dissipate or turn into an 
advantage the tremendous surplus problems which have developed since 
1952. Drastic cutbacks in wheat and cotton acreage beginning in 1954 
have been offset or more than offset by rising yields and, despite the 
export “achievements” to which Secretary Benson has seen fit to point 
with “pardonable pride,” we are still dealing with billion bushel wheat 
carryovers while the cotton industry has been slowly throttled to keep it 
from responding to inappropriate price incentives. 

More is involved in the present difficulties than a perverse price policy, 
to be sure. A good deal of the high price history which has been capital- 
ized in the cost and production structure of agriculture and in farmers’ 
expectations was either a necessary part of the war effort or merely 
reflected the state of postwar demand without benefit of price supports. 
Much has been given to American agriculture but much has been de- 
manded of it, and something must be conceded to the view that equity 
as well as political reality required a considerable cushioning of the price 
effects of a return to more “normal” demand conditions. Nevertheless, the 
need for a change in policy now appears to be widely recognized. Un- 
fortunately, however, recognition and response are not the same thing. 
Those who insist on flexible (lower) price supports with real “flex” in them 
have made slow progress so far and it seems highly doubtful that suffi- 
ciently low prices to eliminate existing disequilibria can be obtained by 
this method in the near future. Also, acreage allotments on cotton have 
reached what is very likely a politically irreducible minimum and wheat 
may not be far behind; but the advancing trends of productivity and 
yield per acre appear to continue. Even a truly flexible price support pro- 
gram might, therefore, be accompanied by surplus disposal problems for 
some time to come. 

Therein lies the appeal of some of the recent proposals for multiple 
price schemes. Export subventions have been with us on an occasional 
basis since 1930, but their use has grown alarmingly in the last three or 
four years as a result of determined efforts to get rid of an expensive and 
embarrassing accumulation of surpluses. Such efforts have themselves 
been costly, embarrassing and highly visible, however, and they are 
directed (we are told) toward a one-time disposal of excess stocks, al- 
though there are reasonable grounds for skepticism in the latter regard. 
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Multiple price schemes, on the other hand, can be made wholly or par. 


tially self-liquidating; they involve a form of export dumping which is | 
little less obvious and clear cut; and, without eliminating surplus produc. 


tion, they can dispose of it as it arises on a permanent basis, 

Conceivably, returns to producers under a multiple price scheme coylj 
be set so low as to produce definite disincentives to production (presum. 
ably with income supplements not tied to commodities), just as they 
could if price supports under the present system were made entirely 
discretionary. But if that were contemplated, what point would there be 
in the multiple price approach? Actually, however, it appears incentives 
to producers under currently proposed plans would not be much different 
from what they are now. The fixed value certificate plan for wheat would 
return 100 per cent of parity on wheat destined for domestic consum 
tion—say about 475 million bushels a year. On the remainder, either a 
free market price would prevail or a price support would be established 
at a corn-equivalent level in order to avoid damage to feed producing 
interests. The latter arrangement seems most likely and is in fact the form 
taken by the scheme contained in the recent House bill. Assuming a 
secondary price support for wheat as low as 50 per cent of parity (about 
$1.21 in June, 1958), the average price received by farmers would vary 
from about 80 per cent of parity for an 800 million bushel crop to about 
68 per cent of parity for a 1.3 billion bushel crop like this year’s. For the 
harvest that might have been produced on this year’s acreage with more 
normal yields—roughly 900-1,000 million bushels—the return would ay. 
erage about 74-76 per cent of parity, or just about the same as this year’ 
support level. 

The three-year scheme for cotton included in the House bill would 
have given individual growers a choice between the present program 
(price supports at 81 per cent of parity on this year’s acreage allotment 
with an expected slight increase in 1959) and a one-third increase in 
acreage allotment at price supports as low as 60 per cent of parity. CCC 
sales for unrestricted use would be required at 10 per cent above the 
lower support level, or about 66 per cent of parity. By this means, cotton 
prices for both domestic use and export could be cut approximately to ot 
below recent world levels, enabling cotton to compete more effectively 
with other fibers in domestic markets and domestic cotton textile mant- 
facturers to compete better with foreign producers, while raw cotta 
could move directly into export channels without additional governmett 
intervention—although special export programs would presumably cot- 
tinue to be available. The effect and the intent, I take it, would be: 
considerable increase of production and a corresponding increase ¢ 
exports. Efficient producers would expand plantings; less efficient pt 
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| ducers would continue to be protected by relatively high price supports. 


And so it goes. Present multiple price practices and the proposed plans 


differ in form rather than in content; both are concerned less with cor- 


rection of the disequilibrium that has arisen from parity-based price sup- 
port policies than with exporting the evidence that it exists. Measures 
now in use tend to placate domestic criticism of unsalable accumulations 
of stocks, while the permanent schemes would remove much of the criti- 
cism based on costs to taxpayers. This is done, however, only by placing 
narrow producer interests in the United States in direct conflict with the 
national interests of other exporting countries where agricultural trade is 
often a basic necessity rather than a mere vent for surplus. 

Here is the real issue raised by American multiple pricing policies, and 
it is not adequately addressed by the various arguments advanced by way 
of justification or apology, most of which proceed from the questionable 
premise that maintenance of agricultural export trade is inherently desir- 
able in view of the traditional importance of export markets for certain 
commodities. Wide and mainly unconditional acceptance of the proposi- 
tion that export markets ought to be kept or recaptured leads to rather 
legalistic rationalizations of export dumping as a going concern. We make 
claims upon a “fair” share of trade which other countries can oppose 
with similar claims resting on different base periods. We counter charges 
of unfair export practices with our own allegations of unfair practices 
abroad. To other exporters who express concern over having international 
prices and export volumes which are vitally important to their national 
welfare dependent, in effect, upon unilateral decisions by the United 
States, there is the reply that the United States has considerably reduced 
acreages of commodities in surplus while production and exports abroad 
have been protected and expanded under a price umbrella held by the 
United States, and that there is no obligation to continue extending these 
benefits to other countries. 

These are arguments which seek to justify, to explain, even to reassure 
—but they do not get at the underlying problem of imbalance and how it 
is to be corrected. Because the United States quite clearly is uncertain of 
its own intentions in the regard, other countries are left completely uncer- 
tain as to what kind of long run behavior may reasonably be expected 
from the most important single influence on world markets for a number 
of commodities; and they rightly resent it when export dumping programs 
advertised as temporary give every sign of being prolonged indefinitely 
due to a standoff in the American game of agricultural legislation. This 
resentment is properly a matter of great concern to the United States, not 
only in terms of possibilities of retaliation and trade warfare, but also 
because of the indirect risk of ill will and impaired international coopera- 
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tion on a much broader front. What needs to be stressed is that this rig 
is being incurred for the sake of a dubious domestic agricultural program 
into which we have drifted as the result of a series of short-run expedient, 

The external interests at stake are not hard to identify. Those con, 
modities on which special export inducements are most heavily concep. 
trated by the United States—wheat and cotton—are items for which inte. 
national demand shows little sign of expanding. American surpluses which 
are pressed on world markets therefore tend to replace exports from othe 
countries pretty much on a volume-for-volume basis and, while such 
activities have been somewhat restrained by the desire to avoid extreme 
dislocations of prices and trade patterns, important adverse effects on 
the international payments positions of individual countries have bee 
inescapable. By and large, the affected exporting countries are much 
more dependent on trade than the United States and their over-all capac. 
ities to import tend to be more closely related to export earnings of 
particular commodities. As a group, they are direct and unequivocal losers 

These observations apply with special force to exporters of cotton, 
world production and consumption of which has increased by about one. 
third in the last two decades while international trade is virtually w. 
changed. Competition from rayon and other manmade fibers in the more 
advanced nations and increasing regional self-sufficiency in cotton manv- 
facturing based on local supplies in the less developed areas are likely 
to continue to prevent any considerable increase of trade in raw cotton 
in the near future. Nevertheless, a substantial growth of cotton exports 
from countries other than the United States began in the 1930's and te 
sumed after World War II, reaching a peak of nearly 11 million bales in 
1955-56, of which about 9.3 million bales was from noncommunist areas 
Much of this development was accounted for by countries which untl 
recently had been insignificant in world cotton trade. When special e 
port programs permitted the recovery of American cotton exports from 
2.2 million bales in 1955-56 to 7.6 million and 5.7 million bales, respec 
tively, in the last two years, exports from other countries of the free world 
were reduced to 6.7-6.8 million bales. American stocks now have beet 
markedly lowered and, with a new low in harvested cotton acreage it 
1958, an additional decrease in carryover is indicated for 1959; in fact, 
concern is expressed in some quarters over the possibility that supplies 
better-grade cotton which are most in demand will be inadequate. Ther 
is every likelihood that United States production will be allowed to it 
crease for this reason and in order to maintain an export volume of around 
5.5 million bales, which appears to be a magic number in Washingt. 
Since no basis exists for assuming an improvement of import deman( 
continued exports of 6 or 7 million bales from other free world produce 


is implied. 
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But much depends on how far other countries are prepared to go in 
challenging United States export plans and how far the United States is 
prepared to go in defending them. The considerable reduction of world 
cotton prices since 1955-56 has interrupted but not reversed the rising 
trend of acreage and production abroad. It cannot be assumed that the 
rise of the newer cotton exporting countries is merely a transitory develop- 
ment unlikely to survive trade conditions loss favorable than those during 
much of the last decade. Cotton is generally the most profitable crop by a 
considerable margin in the areas where it is grown, and in many of the 
new areas the shift to cotton cultivation must be regarded as permanent, 
for it is associated with long-term agricultural development programs 
which release resources from food production and make them available 
for other cash crops. A number of exporting countries, moreover, have 
insulated domestic cotton prices from world prices by means of export 
taxes, reductions in which can buffer the impact of lower external prices. 
Others may find it expedient to resort to multiple pricing themselves in an 
attempt to protect what has become a major source of badly needed 
foreign exchange. However, it is uncertain how far or how long most 
governments could afford to go with cotton export subsidization in com- 
petition with the United States, since the probable outcome would be 
reductions in price far outbalancing any possible increase of exports. On 
the other hand, American exports are not likely to be pressed without 
regard to price levels either. Thus there is a temporary stalemate, but the 
situation is clearly unstable. 

Leaving aside the question of changes in price levels, the real bone of 
contention, so to speak, is whether something like three or four million 
bales of cotton, at most, to a value of perhaps a half billion dollars a year, 
shall be exported by the United States or by other suppliers, mainly 
Latin America, African ex-Egypt, and the Middle East. The relationship 
between export trade and economic development in these areas and the 
long-term interest of the United States in their development problems is 
obvious. 

Much the same kind of unwilling and unstable accommodation to United 
States export dumping has taken place in the case of wheat. Here Canada 
has borne most of the burden, apparently preferring to limit its exports 
and accumulate stocks rather than accept the lower total revenues that 
would result from all-out price competition with the United States in the 
face of inelastic demand. Meanwhile, Argentina and Australia have played 
a passive role. During 1955-56 and 1956-57, part of the United States 
wheat surplus was, in effect, transferred to Canada, but total year-end 
stocks of both countries actually increased. A reduced 1957 crop and 
increased exports in 1957-58 have improved Canada’s surplus position 
somewhat, but the record American crop of 1958 will raise total North 
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American supplies higher than ever, and the dilemma of lower exports 
versus lower prices will continue to confront Canada. United States ex. 
port dumping of wheat may not have the same balance of payments and 
economic development implications that we noted with respect to cotton, 
but nowhere are the uncertainties and naked conflicts of interest stem. 
ming from American policies more evident than in the United States. 
Canadian wheat relationship. 

The issue between the United States and its export competitiors is also 
a basic domestic issue, which can be indicated with greatest generality 
by considering the possible consequences of a reversal of the course now 
being followed. What competing exporters and domestic critics of the 
present policies presumably would like—and the most that could legiti- 
mately be asked in the way of unilateral action by the United States in any 
case—would be a complete removal of direct and indirect agricultural ex. 
port subsidies. Assume, as an extreme case, the elimination of all price 
supports and production controls as an alternative to existing programs. 
Important segments of American agriculture have been sheltered from 
world market developments for so long that one is quite at a loss to know 


how they might perform should they be put back in touch with inter. | 
national price levels. Other exporting nations may suppose, and many | 


Americans quite evidently fear, that American agriculture could not com- 
pete strongly in world markets and that a considerable contraction in cer- 
tain lines of production would be necessary. Should such opinions be 
borne out, some very painful readjustments would be in store. This pos- 
sibility, even were it a dead certainty, detracts nothing from the position 
taken against American export dumping by its critics. Indeed, it adds 
force to their contentions, for the extent to which a rearrangement of 
agricultural production and trade might take place would indicate the 
degree to which present export arrangements are violating real patterns 
of comparative advantage—if, in fact, they are doing so. 

One might also expect internal resistance to such a policy change, 
however, according to the magnitude of the adjustment problem ex 
pected; there would appear to be a perverse logic in the present situation 
by which the difficulty of bringing about a reform in American policy 
tends to increase directly with the economic validity and need for the re- 
form. But the internal difficulties should not be too much emphasized. 
What is involved for the United States even in the most extreme cot- 
ceivable case would be (1) a partial or entire disappearance of expott 
outlets for one or more important commodities and (2) a reorientation 
of government policy to assist an accelerated movement of human re 
sources out of agriculture, probably with indemnification of those who are 
badly damaged. From the standpoint of the over-all trade and payments 
position of the United States, the loss of export markets for noncompet 
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tive commodities would have little significance since regular commercial 
exports are limited only by the total availability of dollars abroad and 
this would be unaffected. The implied structural changes in American 
agriculture are indicated as desirable in any event and to speed them up, 
under the extreme conditions assumed, would ultimately result in a net 

ain of economic efficiency in a welfare sense. It is an American paradox 
that high and growing productive efficiency leads to wealth that makes 
possible the luxuries of waste and inefficiency. By the same token, how- 
ever, the economic strength that permits inefficient resource allocation also 
presents a wide range of long-run alternatives. We can afford to be effi- 
cient and, depending on cold war developments and the enthusiasm with 
which we commit ourselves to economic development abroad, it might 
even become important to do so. 

Whatever its attractiveness as a long-term proposition, a reintegration 
of American agriculture into the world economy is not likely to happen 
quickly or in the near future. Presumably, a lengthy transition period 
would be involved even if no unnecessary delays were introduced by the 
temporizing tactics which have become so familiar. Yet it is urgent to 
come to terms rather quickly with the countries that are, as it were, victim 
of our indecision. This probably means a negotiated interim agreement or 
understanding. 

A compromise of claims and counterclaims is probably not a workable 
basis for such an understanding. Bearing in mind that the longer term 
goal is, or ought to be, a return to resource allocation through market 
prices rather than through the crude instruments of government policy, an 
attempt might instead be made to agree objectively on what such an 
allocation of resources might look like. With this as a benchmark, it might 
be possible approximately to construct the corresponding American com- 
modity export patterns while still maintaining internal controls on agricul- 
ture. Where current or politically planned export volumes differed mark- 
edly from the estimated “as if” levels, a time schedule for adjusting them 
could be arranged. By loosely scheduling its average cotton and wheat 
exports in advance on a unilateral but agreed basis, the United States 
could accomplish two important purposes. It would remove a great deal 
of the uncertainty now inflicted on competing exporters, and it would be 
given both the unavoidable responsibility and the time to work out what- 
ever production adjustments were determined to be properly its own. (It 
is, of course, entirely conceivable that current American exports of wheat 
or cotton might turn out to be no larger than the estimated competitive 
volume, in which case at least the international air would be cleared some- 
what.) 

No doubt there are many reasonable objections to a scheme of this kind 
above and beyond the obvious political obstacles within the United States. 
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It is mentioned here not as a specific proposal but merely as suggestive of 
the kinds of alternatives toward which we ought to be groping. There are 
two probable objections to consider, however, because they also enter im. 
portantly into the justification of present American multiple pricing prac. 
tices. One has to do with multiple pricing by other countries, and the other 
with surplus disposal as a means of extending foreign aid. 

It is easy to exaggerate the prevalence and importance of multiple 
pricing abroad. Most nations have agricultural price supports of one kind 
or another, and many have multiple exchange rates. Quite frequently it 
happens that support prices exceed the local currency equivalent of ex. 
port prices or that a particularly high exchange rate is applied to a major 
export commodity, thus giving every appearance of export dumping. More 
often than not, this appearance results from the typical postwar phe- 
nomenon of domestic inflation combined with greatly overvalued ex. 
change rates, and the dumping is nominal rather than real. Where the 
dollar-equivalent local price of an export commodity is greatly out of line 
with international prices, the official exchange rate is immediately sus- 
pect. If, on the other hand, exchange overvaluation is not a factor and 


the dumping is real, one often finds either that the country involved isa | 
small or marginal exporter or that the domestic-export price differential is 


so small and at such a low price level as to raise the question whether it 
is not in the nature of a “legitimate” price stabilization operation. Without 


going into the difficulties of distinguishing between price stabilization and | 


price support, it may be observed that most nations are just not able to 
afford continuous large-scale dumping of major export commodities in 
the style of the United States. When dumping is an important factor, how- 
ever, negotiation along the lines indicated should deal with it more effec- 
tively than existing policies. 

One of the claims made for concessional export sales by the United 
States is that they have contributed to economic development abroad by 
providing needed but otherwise unobtainable goods to poorer importing 


countries through long-term loans in their own currencies. Even persons - 


and organizations critical on other grounds are inclined to commend this 
aspect of the American export programs. It seems to me that the general 
relation of United States export dumping to foreign aid objectives is not 
much closer than the relation between the agricultural policies of the 
1930's and the conservation objectives they espoused. Given an existing 
surplus stock, no one would deny that it is better used for a worthy non- 
commercial purpose than allowed to rot. But it is quite a different matter 
when that worthy purpose is made a basis for' perpetuation of the con- 
ditions that gave rise to the surplus or for dumping in regular commercial 
markets. In making the best of a bad thing we may be lead to overlook 
that it really is bad. In the absence of a multiple pricing-surplus 4isposal 
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situation, it is hardly likely that the United States would extend aid in 
this form. Were we so inclined, however, we could do so quite simply by 
purchasing the goods on the open market at home or abroad and making 
them available on the same terms as at present. That we would not do so 
indicates both that this kind of aid is inefficient and that it does not lend 
any particular justification to the agricultural policy context in which it 


appears. 


DISCUSSION: TRADING PROBLEMS IN INTERNATIONAL 
MARKETS 


L. L. BocER 
Michigan State University 


It seems obvious from the assigned title of those papers that in the “real” 
world of today there is little opportunity for free competition to exert its in- 
fluence in international markets. Time was when a student of economics 
could tuck the nth edition of Alfred Marshall’s Principles of Economics un- 
der his arm, head into the masses of pertinent data with established models, 
and fairly accurately forecast consequences induced by the variants in the 
system. Now there is less economic competition (Hudson-Gherson), more 
institutions (Armstrong), and more schemes or practices (Woltman) 
governing international trade. 

In the process of evolution, international trade has become institu- 
tionalized and noneconomic factors have become relatively more im- 
portant in evaluating the consequences of changes in the relevant variants. 
In fact, even the important causal variants have changed and many of 
them must now be classed as noneconomic. It is this dramatic change in 
the structure of the international trading system that has led to the crea- 
tion of new problems and, at the same time. more and different concerns. 

The Hudson-Gherson and Woltman papers contain several positive 
conclusions which with our present state of knowledge might well have 
remained as hypotheses. One statement from each paper may serve to 
illustrate this point. Hudson-Gherson conclude that barter sales have had 
an adverse effect on the normal trade of other exporters; Woltman states 
that Canada has borne the brunt of our export dumping. The first state- 
ment is true only under certain specified conditions (not stated); the second 
might well have thought of the consequences of alternative U.S. policies 
which would have prevented surpluses. On the Armstrong paper one point 
will be underscored and elaborated upon later. The trends toward national- 
ism will continue and the policy of the Soviet Union will continue to con- 
fuse and confound the western world. 


‘ 
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Now to some concerns on present day trading problems. char 

1. In spite of the post-World War II attempts to develop an inter. nom 
national point of view among the nations of the world, there is an ever. the 
increasing tempo within nations to become more self-sufficient. When once 
basic conflicts between national and international policies emerge, they add 
tend to be resolved in favor of the former. FAO has made some rather ip. 4, 
tensive and revealing studies on the effects of national agricultural policies too 
on trade that are worth noting. Most of the underdeveloped nations of the and 
world have policies aimed at keeping food prices low in order to en. cult 
courage greater consumption. The developed countries attempt to keep inte 
farm (and, as a consequence, food) prices high so as to yield incomes to gov 
farmers comparable to nonfarmers. To an extent these national interests oth 
are compatible with the broader international interests. Permanent dump- pro 
ing may generate fewer evils than temporary dumping, but it certainly I 
puts the brakes on the drive for self-sufficiency in the underdeveloped fror 
countries. Our Public Law 480 program, though its underlying principles nor 
are basically good, cannot be given a straight “A” in all countries, to say anc 
nothing of the international effects of our national policies which led to its att 
enactment. In short, greater self-sufficiency in underdeveloped countries the 
likely is consistent with an international point of view, whereas in de- | 
veloped countries it is more likely to be inconsistent. Most countries fall | 
into the former class, while most of the trading problems are generated 
by those in the latter. 

2. A second concern grows out of the first and can only be posed as a 
question because no answer exists. Can the free nations of the world 
afford to maintain an international point of: view in its trade policies? 
Ponder the recent developments in the Middle East as well as other 3 
demonstrations generated by anti-western feelings, then observe the oper- di 
ations of Iron Curtain countries and reflect on the outcomes of various 
strategies. It makes an interesting game theory model—one which our own pr 
State Department has reasoned through many times. But is it an economic e 
model? There are economic consequences to be sure, but it is far froma a 
pure economic model. sa 

3. A third concern deals with the instability of stated goals and the 
economic conflicts that exist among them. Take the United States as an i 
example. Is it possible to (a) help domestic agricultural producers with qT 
price supports, soil banks, protective tariffs, and other programs; (b) help 
the total economy with policies designed to raise levels of living; (¢) 
improve the lot of all other nations with whom we trade; (d) dispose of a 
our agricultural surpluses; (e) maintain a favorable balance of trade; (f al 
stabilize prices, etc., etc., and, at the same time, argue that it consitiutes4 ne 
consistent set of economic policies fulfilling accepted welfare criteria! 
No, and to insert a value judgment—nor should it be. But the tense, evet- 


& 
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changing world situation makes it difficult to establish long-range eco- 
nomic goals and programs consistent with them. We operate programs in 
the short-run as a practical matter, but the fear is as Kenneth Boulding 
once rather facetiously stated, that the addition of the short-run doesn’t 
add to the long-run, rather it leads to utter destruction. 

4, A final concern is that in the profession of agricultural economics 
too much attention is paid to the trading problems in international markets 
and too little attention to their solution. No other important area in agri- 
cultural economics is so lacking in research and education programs— 
intensive study—than this. Colleges and universities are doing little, 
governments cannot do much, the Food and Agriculture Organization and 
other organizations of the UN with interests have limited budgets. The 

roblems are acute and likely chronic; likewise are their needs for solution. 

In brief, trading problems in international markets have arisen primarily 
from national and international trade policies and programs. Noneco- 
nomic factors have become more important in establishing these polices 
and programs through time as have their economic consequences. More 
attention from our profession needs to be directed towards the solutions of 
these problems. 


DISCUSSION: TRADING PROBLEMS IN INTERNATIONAL 
MARKETS 


GEOFFREY S. SHEPHERD 
Iowa State College 


Hudson and Gherson show how and why international trade is so 
different now from what it was before World War I. They then put the 
problem of international trade in farm products in a nutshell. “The real 
problem which the present state of international trade poses is how to 
impart elements of resilience, flexibility and adjustment which appertain 
to the free market system without prejudicing those measures of stability 
introduced by governments which it would be desirable to retain.” 

Reference is made to three international governmental organizations 
which have made important strides in coming to grips with this problem. 
They are: GATT, OEEC, and FAO. 

He suggests a measured return or approach towards multilateral com- 
plementary relationships in world agricultural trade based on some ac- 
ceptable criteria of comparative advantage, and to be consummated by 
effective intergovernmental consultations through the three organizations 
named above. 

Armstrong agrees. He tells us that international institutions affecting 
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trade are necessary. The purpose of these international institutions is to 
provide means for agreed international action, or to establish a mult- 
lateral forum organization for resolving conflicts. He lists several other 
agencies of this sort in addition to the three referred to by Hudson, but 
points out that they can be no better, and can go no further, than the 
policies of the governments which belong to them. International organi- 
zations cannot in and of themselves resolve problems; they can only bea 
helpful medium through which the governments can try to work out solu- 
tions. 

Woltman’s paper is concerned chiefly with the effects of Public Law 
480. This unilateral action by the United States does not fit at all 
into the recommendations of the other two speakers. Mr. Woltman does a 
good job of pointing out the effects of United States actions under PL, 
480, and shows that operations under this law are likely to perpetuate 
the conditions that lead to the continued creation of surpluses. He pon- 
ders how we might get American agriculture reintegrated into the world 
economy, and hopes for a return to resource allocation through market 
prices rather than through the crude instruments of government policy. 

He suggests as an interim measure that the United States loosely 
schedule its average cotton and wheat exports on an unilateral but agreed 
basis for several years ahead. This means a rough sort of budgeting pro- 
cedure, which would reduce the uncertainty now imposed upon com- 
peting exporters, and show the United States more clearly what production 
adjustments need to be made. 

The United States should go further. As Marion Clawson says, there is 
almost complete agreement among agricultural economists that dumping 
of our surpluses abroad will not solve our surplus problem in the future, 
any more than it has in the past, and that in general it is very bad national 
policy. John Davis yesterday estimated that the United States would pro- 
duce $10 to $12 billion of agricultural surpluses over the next five years, and 
that most of this would need to be disposed of under P.L. 480. This is a 
sobering prospect. Can we not make better progress than this toward 
integrating American agriculture into the world economy? 

We could, if we would distinguish more clearly between the two 
different jobs—(1) stabilizing the prices of farm products about the long- 
run market level, which can be done by storage and unstorage operations, 
and (2) supporting or increasing net incomes per farmer (which is several 
steps removed from supporting prices per unit of product) by trying to 
raise the long-run level of prices through storage operations. 

This distinction could be made more clear if thé basis for loan rates for 
stabilization purposes were changed from percentages of parity prices to 
percentages of the moving average of open-market prices during the most 
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- recent few years, leaving the problem of farm income to be attacked by 

other more appropriate means. Something of this sort is proposed for corn 
in the most recent farm legislation in the United States. If this basis were 
used also for international commodities such as wheat and cotton, this 
would reduce the disturbing effects of P.L. 480, and take United States 
agriculture a good step in the direction of reintegration into the world 
economy. 

An average market-price basis of this sort for wheat would reduce the 

resent wide disparity between the world prices and domestic prices of 
wheat. This would reduce the present incentive for United States wheat 
producers to over-produce wheat, and reduce the size of the subsidy on 
wheat, thus reducing the load on the American taxpayer and imp~oving 
the world distribution of wheat production more nearly in line with com- 
parative advantage. 
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MEETING CURRENT AND AREA DATA REQUIRE. 
MENTS IN A CHANGING AGRICULTURE 


Chairman: Walter H. Ebling, University of Wisconsin 


PRESENT AND FUTURE PROGRAM FOR AGRICULTURAL 
STATISTICS IN CANADA 


C. V. PARKER AND ALAN D. HOLMEs 
Dominion Bureau of Statistics, Ottawa 


HE Dominion Bureau of Statistics (DBS) has become the primary 
T statistical agency for Canada, although collection of agricultural sta. 
tistics is currently carried on by many Canadian agencies, The DBS was 
established in 1918 as a central statistical agency to provide statistics for 
Dominion government departments and the public at large. It was and is 
recognized, however, that government departments do collect statistical 
data as part of their administrative procedures, and the DBS is en. 
powered to collaborate with all departments to avoid duplication and to 
promote efficiency in data collection. Provincial governments also have 


a large stake in agricultural statistics and over the years informal agree. | 
ments have been reached between DBS and the provinces for cooperation | 
and coordination in the collection and processing of data. As a central | 
statistical agency, the DBS has a recognized responsibility for the develop. | 


ment of an integrated national system of agricultural statistics. 

While a comprehensive program of agicultural statistics has been de 
veloped for Canada over the past 40 years, much remains to be done in 
keeping up with the ever-growing, ever-changing demand for statistics 
about Canadian agriculture. A more comprehensive coverage of the 
economic and social aspects of agricultural activity at the national and 
provincial level is now wanted. At the same time, there is a persistent 
demand for more intensive coverage of Canada to provide statistics for 
areas within provinces, i.e., small-area data. Increased frequency, more 
detail, improved timeliness and greater accuracy are stressed for both the 
so-called current data and the small area data statistics. 

There has been appreciable progress in meeting these demands. Hov- 
ever, the impact of developments in the technology of collecting and 
processing data has only begun to be felt in the field of agricultutd 
statistics. A vastly improved range of sampling techniques is now avail 
able. Measurement errors in addition to sampling errors are now more 
widely recognized and methods of circumventing them are beginning to 
become available. Speedier, more complete and. more complex processiN 


and tabulation are now possible with electronic tabulators and computers | 
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The use of the newer technology in supplying statistics is not without 
limitations. Samples which provide estimates of satisfactory reliability at 
the national or provincial level may not provide estimates of satisfactory 
reliability for small areas within provinces. Avoidance of respondent re- 
porting errors through, for example, objective counts or measurements 
would be relatively costly. Electronic computers too are costly. 

The older established methods will continue to play an important role 
in the collection of agricultural statistics in the foreseeable future; new 
methods will be introduced but these will likely support and supplement, 
rather than replace existing methods. In support of this view, the historical 
development of the present system of agricultural statistics in Canada is 
outlined, present collection methods and some alternatives are critically 
commented on, and finally possible future developments are suggested. 


Historical Development of the Present System 


The present system of collection in Canada has been developed step by 
step with the changing demands for statistics. The demand, however, in 
recent years, has increased greatly; this demand includes volume in num- 
ber of series, frequency, timeliness, accuracy and intensity of coverage 
area-wise, ranging from national to small area totals. These statistics have 
to be produced, of course, within limited budgets and within the compe- 
tence of staffs available. 

It is convenient to divide agricultural statistics in Canada into two 
classes: (1) statistics pertaining to the farm and (2) commercial statistics 
which relate primarily to off-farm processing and disposition of farm 
products. While these two types of statistics were developed simul- 
taneously, there is a distinct difference in the problems associated with 
each and it is preferable here to treat them separately. 

In the beginning the Census of Agriculture was the chief medium for 
collection of farm statistics. Traditionally, a decennial census covering all 
provinces in Canada has been taken. In addition, there has been a quin- 
quennial census of agriculture covering the three prairie provinces, In 
1956 for the first time, the quinquennial census was extended to cover all 
provinces. The scope of the censuses has changed greatly over the years 
in response to increasing demand for more detail for small areas and for 
improved knowledge about the structure of Canadian farming. The census 
has always and still provides a count of producing units, i.e., acreage in 
individual crops and numbers of kinds and classes of livestock and poultry. 
At one time, questions on production and utilization of products were 
included and later, as the need arose, information on expenditures, 
income and farm practices was collected. The census of 1941 was a cul- 
minating point in expansion of the scope of the census reaching a total of 
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over 1,000 questions. In the 1941 census, financial questions on farm bys, 


ness expenditures and income were all-embracing. 

In 1951, however, a substantial cut to 450 questions was made and i, 
1956 only 85 questions were asked, primarily on numbers of acres j; 
individual crops and numbers of livestock and poultry on farms at June], 
the census reference date. The reduction in the scope of the farm cengy 
was accomplished by virtual elimination of questions on production, in. 
come and expenditures, for which reporting errors were believed excessive, 
The reduction in questions and the introduction of improved tabulation 
methods reduced cost and time of tabulation considerably. 

Farm statistics for intercensal years have had a development in Canacy 
similar to that in the United States. The voluntary mail survey has become 
the primary medium of collection. Mail surveys were started on a national 
basis as far back as 1908 when the annual June survey of crop acreages and 
livestock numbers was instituted. In 1931, a December survey of livestock 
numbers and disposition was introduced, with additional questions on fam 
wages. These semiannual surveys serve as the foundation of intercensal 
statistics pertaining to the farm. From them, are derived so-called sample 
indications of change in acreages and livestock numbers, and in conjunction 
with census benchmarks provide current estimates of producing units on 
farms. In the earlier years, questionnaires were distributed through the 


schools primarily and no follow-up of non-response was attempted. In | 
more recent years, lists obtained from the farm census have been used for : 


direct mailing and one mail follow-up of non-response was instituted in 
1954, more than doubling the number of returns. The surveys are charac. 
terized by a large absolute number of farm returns but do not yield probe- 
bility samples. 

In addition to the semi-annual general farm surveys, regular monthly 
and quarterly surveys of particular groups of farm commodities have been 
developed. For these surveys, special corps of correspondents or reporters 
were acquired, supplemented and replaced over the years. The crop 
reporters list is the oldest of the four lists currently operating. Crop cor- 
respondents report eight times during the year on such questions a 
acreage intentions, crop yields per acre, farm stocks, grain fed and crop 
conditions. They report on an own-farm basis and on a neighborhood 
basis. Poultry correspondents report monthly on production, sales and 
farm use of poultry meat and eggs. Price correspondents report monthly 
on prices received by farmers and periodically on wage rates in theit 
neighborhood. Dairy correspondents report monthly on utilization of milk 
and about milk herds on their own farms. 


Reports from the regular correspondents are a mixture of eye obser f 


vations or judgments and, in some cases, reporters’ objective measure 


ments. The reporter lists were never randomly selected but have always | 
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been geographically scattered and since 1946 there has been a concerted 
effort to adjust the size-of-farm representation in accord with the farm uni- 
verse as recorded by the Census of Agriculture. All the regular corre- 
spondents’ surveys are mail surveys. 

In recent years, additional farm mail surveys have been instituted 
covering production of special crops such as vegetables, fruits and honey. 
Periodic turkey surveys were also introduced and a quarterly survey of 
hog producers was begun a few years ago. The surveys were an answer 
to a steadily growing demand for more reliable, more frequent, and more 
timely statistics. Lists for direct mailing of questionnaires are obtained 
from the Census of Agriculture, including lists of large producers. Some 
experimental follow-up of non-response on the vegetable, fruit and honey 
surveys was undertaken but resources were inadequate to secure signifi- 
cant results. 

Since 1951, a very limited development of probability interview sample 
surveys of farms and farm families has been started. Prior to the 1951 
census, a decision was made to strip the census questionnaire of much of 
the financial data, i.e., unit values, indebtedness, income and expenditure. 
Unit values for livestock in particular were obtainable from other sources 
and were applied to livestock inventories to obtain capital values of these 
items. It was proposed at that time that a sample survey of farms be 
undertaken to obtain financial and other data which were not only 
difficult to enumerate but also needed more urgently for large areas. Such 
a survey was undertaken in 1952 using the rural part of the labor force 
sample frame. The results were not satisfactory and plans for a special 
sample frame for agriculture were started, though some study had been 
given to the subject prior to that time. An area sample frame was con- 
structed and a sample selected from it was used in 1956 for a quality 
check of the Census of Agriculture. This year, an interview survey of farms 
and farm families will be undertaken to collect the financial statistics for 
which a serious backlog of demand has developed. This experience of 
shifting from an established method to a new one without an overlap, 
pending satisfactory introduction of the new method points up a real 
problem. Adequate resources in trained personnel are needed for neces- 
sary research and planning. 

The second class of agricultural statistics, i.e., commercial statistics re- 
lating to off-farm processing and disposition of farm products, is highly 
developed in Canada. In contrast to the farm universe, the commercial 
universe is characterized by a relatively few number of establishments. 
Also, commercial establishments have fairly good detailed records of their 
operations. For these reasons, census-type mail surveys have developed as 
an important medium of collection. 

At the same time, an important group of statistics ensuing from ad- 
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ministrative functions has been developed in Canada. For the most part, 
these are confined to commodities and to “off” farm activities, such as 
deliveries to central marketing plants, gradings, prices, and inspected kil] 
of animals. They also pertain to a “commercial marketing sphere” which 
excludes direct farm-to-consumer sales and sales to small local firms, The 
volume of such statistics has grown apace with the development of govem. 
ment programs to inspect and grade farm products, and in recent years, 
to support farm income by price and insurance type payments. The formu. 
lation of such programs as well as the continuous process of decision. 
making in implementing them has required increasing statistical services, 
Insofar as so-called commercial commodity statistics are concerned, the 
nature of the administrative set-up provides a medium of collection. The 
Canadian Department of Agriculture and the Board of Grain Commis. 
sioners are two principal agencies providing detailed statistics as a by- 
product of their administrative functions. For many commodities, the 
point of origin of farm deliveries to commercial markets is recorded and 
data are summarized to provide small-area statistics. 

Not all commercial marketing statistics are produced by the operating 
departments as by-products of their work. The DBS has a large number 
of monthly, quarterly, and annual surveys, most of which are of the census 


type, but all of the mail questionnaire variety. Annual census of industry | 
surveys were started in 1918 when the DBS was established and com- | 
modity data by industries became available as by-products of these survey | 
studies. Monthly and quarterly surveys were started as needs arose and | 


the development has been particularly rapid since the close of the last 
war. These surveys are integrated as much as possible with those of other 
departments. 


Appraisal of Present System 
Census of Agriculture 


The Census of Agriculture is a key factor in the present system. In 
general, four purposes may be ascribed to the Canadian Census of Agri- 
culture: (1) to provide small area data; (2) to provide benchmarks for 
intercensal mail surveys; (3) to provide data on the structure of Canadian 
farming such as number, type, and scale of farms, enterprise combinations 
and capital formation and, (4) to provide data for sample design. Be- 
cause of the cost of collection and the difficulty of adequately training 
the army of enumerators required for the census, there has been a persist: 
ent effort beginning in 1951 to limit the number of questions on the 
census schedule and to include only questions for which reasonably reli 
able answers can be expected. This, of course, limits the scope of small 
area data available in Canada because the Census of Agriculture is the 
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principal source of such data. The frequency of censuses obviously is also 
an important factor in the small area data program in Canada. 

The function of providing benchmarks for intercensal estimates to some 
extent also provides data for small areas. Intercensal estimates are pro- 
vided on a provincial basis and benchmark data are required for areas 
within provinces to permit geographic stratification in the derivation of 
provincial estimates. Also, where the proportion of farms having particu- 
lar crops or livestock, for example, is small and the farms are scattered, a 
complete census is needed to provide a reliable benchmark. Thus, the 
provision of small area data for other uses, coincides in large measure with 
the need for benchmarks for intercensal surveys. 

The chief reason for extending the quinquennial farm census of 1956 
to cover all provinces was the need for benchmarks for intercensal mail 
surveys. Ten years had been found to be too long a period without a 
check on the level of the intercensal statistical series. Changes in number 
of farms, in their scale of operation and in the incidence of production 
have been rapid in recent years and current data estimates were getting 
seriously out of line over a 10-year period. There was also a concerted 
demand for small area data in the 1956 census but the policy at the time 
was to provide for only limited needs. A sample survey was promised 
to obtain financial data at the provincial level and an understanding was 
reached that the 1961 census would be of larger scope. 

Data on the structure of Canadian farming are needed by provincial 
governments in connection with local production programs and also by 
market analysts who attempt to estimate demand conditions in market 
areas. Much of this information is needed by small areas. To produce the 
kind of data required, detailed questions must be asked even though the 
detail is not itself necessarily in demand for small areas. 

Census data have been utilized in designing farm sample surveys for 
many years. For the most part, however, this use of census data has been 
largely confined to construction of mailing lists with geographic and 
area-size stratification. In more recent years, area sample and list sample 
frames have been developed with census data as the principal basis. 
There is much to be learned in Canada about the structure of the farming 
industry, and data from the census permitting classification of individual 
farms and farm areas by type and scale of operation would seem to be 
essential for efficient sample design. Quite apart from data necessary to 
classify potential sampling units, estimating procedures may be made 
more efficient if suitable data on particular aspects of farm operations 
and family living are made available from the census. For example, the 
sampling error of an estimate based on measurement of the change from 
the census period may be smaller for a given size of sample than that for 
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an estimate made without reference to preceding census totals, Such 
change estimates, which belong to the ratio-estimates family, are possible 
only if the necessary data for the universe are available. Therefore, counts 
of specific items or operations on farms may also be a requirement in the 
census for later sampling purposes. Certainly resources for agricultural 
statistics are limited and the efficiency of possible sample design is of the 
utmost importance. 

The scope of the census, therefore, may not rest solely on the need for 
data for small areas. The rate of change in size, number and activities of 
farms may continue to be so rapid that census counts at five-year inter- 
vals at least will be necessary to adequately measure such changes and to 
provide a stable reference for probability sampling as well as for mail 
questionnaire non-probability surveys. 

The decision of what to collect in the census will become increasingly 
difficult because of ever-rising costs but intensive study will be required 
to make sure that alternative methods will provide the information re. 
quired to solve the many farm problems which arise. 


Mail Questionnaire Surveys 


Some of the advantages of mail questionnaire surveys have been men- 
tioned earlier. Their relatively low cost and timeliness in collection are 
well-known. The bug-bear, however, is the unknown total error generated 
in their use. 


In Canada, with few exceptions, the samples obtained by mail ques- | 


tionnaire are used to measure changes from fixed bases. In only the ex- 
ceptional case is a sample blown up directly to represent the universe and 
then only after careful attention is paid to use of meaningful stratification. 
For some years, the “matched-farm” ratio has been used as an indication 
of change. This involves either asking current historic data in the same 
schedule (one survey of this kind in Canada) or laboriously pairing returns 
from current and immediately preceding surveys. Attention, of course, is 
paid to geographic and size strata. The paired farm method has inherent 
weaknesses due to the non-random nature of the sample and the insta- 
bility of the farm universe itself. For example, if farms decline in number, 
as has been the case for some years now, it is difficult to obtain a correc- 
tion for the “nil” reports which should be in the current sample. The 
sample itself is often biased and the changes indicated by the sample of 
respondents may not be the same as for the non-respondents. 

Much more information is needed about non-respondents in order to 
appraise the quality of data produced by mail questionnaire. With the 
list frame available in DBS some mail follow-up work has been under- 
taken and also a limited amount of field follow-up. The little evidence 
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available from such tests indicated, that for estimate of acreages of major 
| crops, non-response was not a significant factor in the error of estimates. 
For crops grown by fewer farmers, non-response error was lost in total 
error. Again, we face a dilemma in the use of probability interview sur- 
veys. How much, if any, would the estimates for major items be improved, 
and what would be the cost in sampling at high rates to produce reliable 
estimates for minor items even for large domains such as a province? 

In actual practice, for the June and December acreage and livestock 
estimates, efforts are made to obtain a large sample. By use of the census 
mailing lists, with one mail follow-up in one week’s time, an average re- 
turn of 25 per cent is received for seven of the provinces. In Ontario, 
rural route delivery yields a 10 per cent return but distribution in Quebec, 
through schools, still gives us a very high response. Large returns, of 
course, do not ensure accurate statistics but it is necessary to point out 
that for certain items, a high volume of returns would be necessary even 
if the sample were a probability one. Present policy dictates that esti- 
mates be made for a full range of crop and livestock items and sample 
size, be it a probability or non-probability survey, may be excessive for 
certain items and barely large enough for others. To separate the items 
into categories and undertake surveys at differing sampling rates, would 
likely prove more costly than doing the larger survey at one time. This 
thesis, however, depends upon what is wanted. If people can be per- 
suaded that items difficult to sample are not needed or if wanted, need 
not be too accurate, then the choice is made easier. 


Interview Probability Surveys 


The interview probability survey is only in the development stage in 
Canada in the field of farm statistics. It has not yet been seriously con- 
sidered as a substitute for mail questionnaire surveys. As mentioned 
earlier, an area-sample frame for farm surveys was constructed and used 
for the first time in 1956 for a quality check of the 1956 Census of Agricul- 
ture. Sampling rates were low and the efficiency of census sample ratios 
proved not as high as was expected. This reduced efficiency of theoreti- 
cally efficient ratio estimates resulted from reporting errors and difficulties 
of drawing from the census the farms corresponding to the area segments 
in the quality check sample. Sampling errors plus other errors of a com- 
pensating character were therefore relatively large and appreciable differ- 
ences between the census totals and sample estimates could not be 
attributed to census non-sampling error. 

The work involved in designing the sample for the Income and Ex- 
penditure survey has demonstrated that there is still a wide gap to be 

bridged between theory and practice in sampling for agricultural data in 
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the universe and the correlation between related items. The latter know), 
edge is necessary if effective use is to be made of ratio estimators which 
theoretically are efficient tools to employ. A great deal of research anj 
study will be necessary before interview sample surveys could be used 
supplant the mail questionnaire surveys currently in use. To gain this 
knowledge is a slow process unless more resources are made available, 

Apart from the cost of preparing for the implementation of a progran 
of interview probability surveys, the actual cost of such surveys must be 
considered. Though not as expensive as a census, they are much mor 
costly than mail questionnaire surveys. Estimating very roughly, field 
work alone would total over $2 million annually for the 64 farm mai 
questionnaire surveys undertaken by DBS. This is a sum four times greate 
than the total cost of collecting and processing all current farm survey 
data at the present time. 

Cost of course must be measured against quality of data and its utility 
in problem solution. We, however, are not at a point in Canada where we 
can say that interview surveys in practice can provide more accurate dat 
than are being produced by cheaper methods. Timeliness must also be 
considered and a large field force would be required to duplicate the 
speed with which mail questionnaire replies are returned to DBS. Within 
a relatively short space of time, up to 70 per cent of the list of corres 
pondents in special surveys return their completed forms. 


Other Methods for Farm Statistics 


There is a group of statistics mainly in the fruit, vegetable and forage 
crop seed field for which collection is undertaken by Department 
Agriculture inspection staffs. These staffs prepare production estimate 
of forage crop seeds and for fruits and vegetables in some provinces. Met: 
ods vary, but in general, percentage changes from the previous year at 
determined by inspectors on the basis of their own observations. Later it 
the season, when marketing data become available, a check in made ani 
generally revisions are required, especially for forage crop seeds, Statis 
tics based on these judgment observations are often not too accurate, no 
necessarily because the observer is incompetent in interpreting what he 
sees, but because the variability in yield and lack of knowledge of acreage 
changes may lead to false conclusions about the universe as a whole, ie, 
the sample of observations is not representative of the universe. Wher 
production is concentrated in specialized areas, actual counts of acreage 
or numbers of trees are made and quite accurate estimates of producti 
are obtained for the specialized area, but not for the universe as a whol 


Canada. More knowledge is necessary about the variability of items jy 


These counts can be very costly, however, and the cost is often masked J 
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under the general heading of inspection work. Given the same resources 
and the integration of such statistical work with planned sample surveys 
much improvement could result. A start has been made in this direction 
for fruit and vegetables statistics in one province. However, a major col- 
lection problem exists in estimating forage crop seed production because 
of the wide scatter of producers and the uncertainty of harvest. 


Commercial Statistics 


Commercial statistics are an important part of the over-all system of 
agricultural statistics. It is not our intention here to appraise the methods 
of their collection because such a significant part of them occurs as a 
by-product of government administrative functions. A comment on the 
danger of relying on commercial statistics alone for problem solution fol- 
lows. But it perhaps should here be noted, that commercial statistics do 
provide useful checks on farm statistics since commercial disposal is a 
major component of production. 


Future Developments in Agricultural Statistics in Canada 


The future developments in data collection in Canada will depend 
upon many factors. Demand for data in all its aspects will, of course, be 
a major consideration but of equal importance will be the resources availa- 
ble to not only carry out established programs but to improve existing 
methods and to develop and put into practice new methods. 

Aspects of demand such as timeliness, frequency, accuracy and intensity 
of coverage have been mentioned above. Other considerations have to 
do with kinds of statistics and their use. For instance, will the emphasis on 
needs for data shift from supply-demand analysis of commodity data to 
studies of the structure of the agricultural industry in solving social and 
economic problems of farmers? 

Before indicating what we expect the demand for statistics to be, a 
word about determination of need is in order. The description of the 
system of collection of agriculture statistics just outlined illustrates that 
DBS has a major responsibility in decision-making concerning collection 
of data. However, other federal government departments, universities, 
provincial governments, business and farm organizations, all must play a 
part in presenting their demands and in cooperating with DBS in meeting 
the needs. Committees composed of users of statistics, co-workers on pro- 
duction of statistics, and professionally-trained people, have been estab- 
lished to this end. Despite the work of all concerned, there still exist many 
unknowns about requirements and their priorities and about methods of 
collection. 

Available resources are spread too thinly in Canada to do the job that is 
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required in determination and assessment of need and to do the neces 
research to improve and develop methods of collection and estimation, 
Within DBS the existing program leaves little time for research work 
This is a common complaint of all statistical agencies. The statistic 
agency can never function with maximum efficiency without the full ¢p. 
operation and understanding of users. This includes development of ney 
techniques for gathering and analyzing data. 

It is expected that there will be an increase rather than an abatement in 
demand for commodity statistics, both at the farm and the industry level 
If present trends are any indication, the needs will include greater fre. 
quency of collection, more timely data and requests for more information 
for small areas. 

In this connection, administrative statistics produced as by-products of 
non-statistical functions and the industry commodity surveys undertaken 
by DBS are important. Often the administrative data are collected pri 
marily for markets’ information purposes but they are being used exten. 
sively in forecasting the future supply position of various farm products, 
Their use for forecasting total supply is realistic for farm products for 
which commercial supply is a dominant part of total supply. There is 
danger, however, in reliance on only commercial statistics for farm products 
for which the proportion entering commercial channels is not dominant 
or fluctuates widely from period to period. Data on total production and 
distribution are necessary at intervals, perhaps quarterly and annually, to 
indicate changes which may be occurring in the total commodity situation. 

There is danger too that too much reliance may be placed on com- 
modity statistics for planning agricultural programs. A fundamental 
weakness is disregard of what is happening to the farm industry asa 
whole with respect to such elements as number, type, size and internal 
organization of farms. Commodity statistics must be bolstered with ade 
quate information about the structure of the farming industry to establish 
and appraise agricultural programs. 

Admittedly, considerable effort is required to define the farm industy 
and sub-industries within the farm sector and to provide the variow 
segregations of farms where problem areas exist. It is now evident, how- 
ever, that users will request more information about the structure of 
agriculture, farm practices and financial aspects, and that these requests 
will be backed up with demonstrated need for such data. 

The key to an improved and expanded statistical program will be the 
availability of resources. Because of the lag in obtaining funds, it i 
unlikely that the relatively inexpensive existing method of collection by 
mail will be scrapped for some time. New resources made available wil 


be used to add to the existing over-all system and to develop new methods | 
The increasing emphasis on data requirements to solve problems both | 
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social and economic at the farm level points up the need for concerted 


| effort to improve and expand farm surveys of all kinds. It is possible that 
weg the census for instance, will need to be expanded in comparison to that 
: - of 1951 and certainly in contrast to 1956. The principle of integrating the 
al 4 probability sample farm survey with the census will no doubt be con- 
f ~ E tinued. Questions will be assigned to the census and sample surveys on 
a the basis of the ability of each to provide the data in an efficient man- 
nent in | BCE: Probability sample surveys may be used to a limited extent in pro- 
y level viding current statistics but because they are relatively unwieldy instru- 
ie an ments to set in motion, it may be some time before their use for this 
matin | PUrPose in Canada will be significant. Therefore, the census will remain 
the major source for benchmarks for mail questionnaire surveys. Such 
eager benchmarks are needed for crop districts within provinces for stratifica- 
tibia tion purposes, and in some cases, for actual estimates. It would be costly 
od py. | sample at high rates to obtain such data and in many cases full census 
yf counts would be necessary. The quinquennial census, therefore, will 
ducts, | Temain a necessity in the foreseeable future in Canada. This, of course, 
mn be will provide a means of obtaining small area data, but it is likely that 
here jg | concerted efforts will be made to limit questions to those meeting only the 
oducts | Most pressing needs, because of the high cost of field enumeration. The 
ninant |) Practice of sampling a portion of the farms while undertaking regular 
mand | Census enumeration needs further investigation. This device, in the 1951 
lly, to census was, as a whole, satisfactory. 
uation. 
eadh DISCUSSION: PRESENT AND FUTURE PROGRAM FOR 
y a8 4 AGRICULTURAL STATISTICS IN CANADA 
iternal STERLING R. NEWELL 
h ade- Agricultural Marketing Service, USDA 
tablish 


The Dominion Bureau of Statistics and the Agricultural Estimates Divi- 
dustry sion of the United States Department of Agriculture have many problems 
rious § 12 common. Both face the continuing pressure for more information on 
how. | More items and the breakdown of our statistics to smaller and smaller 
ure of  e0graphic divisions. As the use of our statistical product becomes more 
quest vital to the decision-making process, experience is that the demand for 
greater precision in the estimates now provided becomes of greater im- 
be the | Portance than the addition of new series. Both run into the difficulty, how- 
it isp ever, of obtaining the necessary facilities to institute or adopt methods 
‘on by | Which will meet this ever-increasing demand. 
le will It helps to stimulate interest if a discussant can pick up a controversial 
thods. } Point and stir up a good argument. For the most part though, there is 
5 both | little in the paper by Holmes and Parker that provides such a handle. 
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We in the United States are also in the preliminary stages of coming 
to grips with the problem of introducing probability sampling into oy 
operations. Up to now we have been able, only in a limited way, to 
incorporate it as a part of our regular procedures in the service. It is ng 
because we haven't recognized the problem and tried to do somethip 
about it. As long ago as 1937, John B. Shepard of the Crop Reporting 
Board outlined the needs in an article in the Journal of Farm Economic, 
(May, 1937). 

Agreeing that the use of mail schedules from voluntary reporters wil 
continue to be an important part of our service, the limitations of this 
method must be recognized and efforts must be made to develop a pro. 
gram that will fill the vital gaps now wide open and, at the same time, po. 
vide a basic framework for improvements in the present voluntary report. 
ing system. 

One of the main problems is that present methods cannot provide a 
very dependable basis for estimating changes in the number of farms, 
Yet, this figure is a necessary part of some of the most important estimates 
that are made, both in the Dominion and in the United States. Consider 
livestock estimates. The main difficulty with those estimates is the sharp 
trend in the number of farms keeping various species of livestock. Mail 
surveys tell pretty well what the per-farm averages are for farms keeping | 
livestock, but the weak spot is the number of farms to which those aver. 
ages should be applied. Even if a sample only large enough to give usa | 
good indication of the numbers of farms keeping livestock, by states, 
could be enumerated we would be in better shape than we are now. 


The Agricultural Estimates Division, USDA, had a good experience in f 
the problems of combining mail and interview surveys this summer | 


when it faced the problem of how to take care of the huge 198 
wheat crop. A heavy mail survey was conducted in eight of the principal 
small-grain-producing states to estimate the farm storage capacity for 
small grains and ear corn. At the same time a small 1000-farm probability 
sample covering the eight-state region was enumerated. The absolute 
levels of the storage capacity resulting from the two surveys were differ- 
ent. The individual state estimates from the mail survey were adjusted 
to bring the totals from the eight-state area in line with the interview 
results. Later investigation showed that the main difference between the 
mail and interview surveys was caused by differences in the way 
farmers interpreted the term “available storage space.” In the interview 
survey the enumerators had a set definition to follow but farmers wert 
left with their own concepts when they made their mail reports. 

The investigations carried on during the past five years under the 


division research and development program help us conclude that } 
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if we are to keep abreast of the rapid changes taking place in agriculture 

and meet the ever-increasing needs for more accurate statistical facts, it 
will be necessary to increase the use of interview and probability sam- 
ling. 

The Agricultural Estimates Division, in February 1957, promulgated a 
comprehensive plan for the development and improvement of the agri- 
cultural estimating service in the United States. Briefly, the plan is based 
on the use of interview techniques on a probability sample to obtain 
acres of crops planted, livestock numbers, farm labor, and the use of 
interview techniques for the collection of certain price data. In addition, 
the plan contemplates the extensive use of monthly measurements of 
plant development during the growing season as the basis for developing 
more accurate early-season yield forecasts. 

Holmes and Parker point out that this type of program is going to be 
more expensive and difficulties in getting the funds to put it into effect 
will loom large. This is so true. But expense is a relative matter, and if 
one stops to consider the cost of a wrong decision in agricultural policy 
or the cost of wrong decisions at many points all along the line between 
the producer and consumer, the cost of adequate and reliable statistical 
facts becomes relatively insignificant. A program may have to be devel- 
oped bit by bit over a period of years, but sooner or later we are going 
to be forced to do the job as well as we already know how to do it. 
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CURRENT AND AREA DATA PROGRESS AND FUTURE NEED 
IN THE UNITED STATES 


J. CARROLL BoTTUM AND JOSEPH ACKERMAN 
Purdue University and Farm Foundation, Chicago 


ROVIDING data on agriculture is an old and basic service of thy 
United States government. The growth of the work in this country hy 
been slow and irregular. New work has usually developed in connection 
with particular problems or situations and additional resources for th 
work have been provided largely for specific projects or problems, usualh 
associated with periods of difficulty in agriculture. 
Two main systems for the collection and processing of agricultural dat 
have been developed. These are: (1) the agricultural census which has 
enumerated basic magnitudes for the industry at 10-year intervals fron 
1840 to 1920 and at five-year intervals since then, and (2) the vast san. 
pling system of the United States Department of Agriculture for making 
current estimates and measuring short-time changes through a continuoy 
program of data collection, so far largely by mail. It has been pointed out 
that the two systems are complementary, each serving areas of impott 


ance.’ Also, the two are interdependent in that census enumerations are 
the benchmarks for many of the current estimates made from samples by | 
the Department of Agriculture. In addition to full enumerations by the! 
Census of Agriculture, some sampling has been done as a part of these 
enumerations beginning with the wartime Census of Agriculture in 1% 
In 1950 and 1954 the agricultural census enumerations included sections 
of sample questions which were asked on every fifth farm plus larg 
farms, thus providing at least a 20 per cent sample for the items in the 
sample sections. Sub-sampling by mail based on census listings has bee 
used by the census following several five-year enumerations. In earl 
1956 a sample of about 12,000 farms reporting in the 1954 census wa 
used for a personal interview survey on farm expenditures. 

Growth in agricultural data work has been stimulated from time t0 
time by additional demands associated with periods of need such as wa, 
depression, or government programs to bring about adjustments i 
agriculture and overcome problems of low prices, surpluses, etc., in the 
farm economy. Some developments came during World War I, notabl 
the cooperation in agricultural data collection between the Departmett 
of Agriculture and the states. During the decade after 1920 state offices 
grew and progress was made in collecting livestock and crop acreage dat 
through the rural mail carriers. Also, the collection of basic data wa 


*W. H. Ebling, and H. L. Ahlgren, Journal of Farm Economics, December, 1954 
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largely decentralized from Washington to state offices. The farm programs 
of the 1930’s brought numerous demands for data, especially for small 
areas such as counties and county subdivisions. Again during World War 
II new requirements for data emerged in connection with programs to 
stimulate the output of food and fiber products to meet wartime demands. 
After the war when the needs for farm products eased, government pro- 

rams took the form of again supporting prices and restricting produc- 
tion, which called for further data. In recent years important new farm 
programs such as those of agricultural extension, the Soil Bank, and others 
have emphasized the need for certain types of data, particularly data for 
subdivisions of states such as counties and townships. 


The Growing Place of Data 


As agriculture has become more and more commercial with fewer but 
larger farms producing the nation’s food and fiber, clear thinking and 
decision making have come to require a continuous flow of information 
not only for local production areas but also for more distant ones. Tech- 
nological advances have also increased the importance to agriculture of 
farm supply, processing, and marketing firms, including fertilizer com- 
panies, feed companies, railroads, banks, packers, etc. These technological 
advances have resulted in the need for better coordination of the various 
steps in production and distribution. Each organization which performs 
one of these steps is dependent on current information not only regarding 
present supplies but also the probable future situation. Anyone who 
assumes risk in these operations requires knowledge of long-time as well 
as short-time trends and in so far as possible of the supply and demand 
prospects for the immediate future. 

Just as data by which the situation can be determined well enough for 
decision making by producers and distributors have become increasingly 
important, so a flow of data is also required for investigation and ad- 
ministration by government agencies. More and more the execution of 
farm programs and the planning of research and investigations require 
implementation with the necessary data.? Hence, we have a growing place 
for such material and a constant need for reappraising it in terms of the 
newer requirements. Practically everyone in agricultural production, dis- 
tribution, research, or administration is limited in his own opportunity to 
make observations or gather primary facts. Only as systematic efforts can 
bring together the observations and judgment of many persons through- 
out the agricultural universe can individuals be equipped with the know]- 
edge needed for effective planning and decision making. The data systems 


*See K. H. Parsons, Journal of Farm Economics, November, 1949, p. 685, on use- 
fulness of data and adjustment to research needs. 
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in agriculture serve this basic function and it is important that they con. 
tinue to develop as needed for new programs and changes. 


Continuous Study of Data Problems 


Because new problems in agriculture continue to arise requirements 
for data have changed and will continue to change. The volume of this 
material has increased greatly and with experience the quality has im. 
proved. Wider coverage of needed items and fuller publication of data 
collected have characterized recent decades. Methods, too, have been 
improved materially, and a continuing program of research is under way 
for further improvement both in Washington and in some states. Both the 
Census Bureau and the United States Department of Agriculture have 
internal and outside committees reviewing data needs and methods prob. 
lems. More cooperative work with the states is being undertaken. In the 
last decade, expansion of this work has become possible under the fund 
matching provisions of the Research and Marketing act of 1946. Encouw- 
aging as this development has been, the progress has been slow and 
spotty. The demand for data has far outrun the ability of the agencies to 
supply them, and it is urgent that steps be taken to meet the growing 
needs. 


The American Farm Economic Association (AFEA) and other societies | 


have had census advisory committes for a long time. In 1954 a committee 


on agricultural data was appointed by the AFEA. One of the objects of | 


this committee was to survey the requirements for data by users and to 
suggest areas of development and improvement. Surveys regarding the 
types of data desired were made and these showed a major growth in 
demand for local or small area material, partly as a result of new agricul- 
tural programs, especially those of the agricultural extension service such 
as farm and home planning. Other developments such as the Soil Bank 
added to the need for local data as a basis for developing effective pro- 
grams. The greater tendency in recent years to promote local study and 
self help in the extension programs appears to be. a new possibility for 
meeting the growing requirements for local data as compared with state 
or national. The most recent survey (1956) showed that about two-thirds 
of the agricultural demand was for local area data, a significant increase 
in this area as compared with the results of a similar survey made two 
years earlier.® 
The data committee also made other surveys to determine what data 
needs were not now being met. These brought out various suggestions 
such as more frequent data on livestock and in ‘certain months on crops 
such as fruits, vegetables, and others. Also, the surveys showed a growing 


* Unpublished report, Agricultural Data Committee, American Farm Economic 


Association to USDA and U. S. Census Bureau, January 1957. 
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interest in data on farm production practices and farm equipment, par- 
ticularly the rate of adoption of some of the newer practices and equip- 
ment. More details on the changing size of the farm enterprise, including 
part-time farming, were frequently mentioned. Likewise more information 
on irrigation and nonirrigation production is needed in the western 
states. Additional facts on the movement of farm products and their 
destination and utilization are desired. Some states want more data on 
forestry and forest products. The need for price information by grades 
and classes was emphasized in some areas. Data on farm family living and 
community characteristics as well as farm income, including earnings from 
off the farm work, and more detail on farm family expenditures were 
listed. Types of data wanted in different states varied greatly and we can 
readily see that new developments constantly cause unfilled gaps in the 
material needed. 

Along with these requests for local data, a need was expressed for 
greater accuracy and more rapid release of the current information pro- 
vided by the department of agriculture under its crop and livestock 
estimating program. Farmers and those organizations serving agriculture 
are increasingly dependent upon accurate information relative to develop- 
ments affecting their industry. 


The Importance of the Five-Year Census 


Current USDA estimates for many items in agriculture provide mainly 
state and national data. Local data, which according to surveys account 
for about two-thirds of the volume of new data requested, have been 
obtained mainly from the Census of Agriculture at five-year intervals and 
such county estimates as the state agricultural statisticians can make from 
current samples, state assessors’ enumerations and reports, and other 
sources, often using the census data as a base for the estimates, A great 
deal of needed local data can still only be supplied through censuses at 
five-year intervals. 

In addition to providing the bulk of our present local data in most 
states, the census enumerations also establish the benchmarks upon which 
the Department of Agriculture depends for projecting state and national 
estimates. Reliable numbers for various agricultural populations estab- 
lished through enumerations by the census at five-year intervals are 
projected up or down, depending upon the direction and degree indi- 
cated by the samples which are regularly collected. 

In addition to providing agricultural data for benchmark purposes, the 
census, of course, serves other important purposes. Data on minor crops 
are difficult to obtain except through periodic complete census enumera- 
tions. Local detail for areas which have become of great importance in 
local programs and others having nation-wide programs organized by 
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counties is recorded. The farm press in appraising the farm market often 
relies on data for small areas. Business firms often use small area data in 
studying the location of plants or sources of raw material or labor, The 
Census of Agriculture is widely useful for many purposes because it pro. 
vides data on many items for small areas in addition to data for states 
and the nation. 

Since so large a part of the demand for data is for local information, it 
is not surprising that proposals to eliminate the five-year Census of Agri- 
culture and substitute a series of annual samples, raise objections.‘ This 
issue has been reviewed in a recent paper.’ The writers of that paper 
review the history of the idea of a sample census and again propose that 
the quinquennial census be replaced by a series of annual sample cen- 
suses during the decade following 1960. 

The plea is made that the annual sample census might make possible a 
greater volume of improved county estimates on an annual basis. 

More funds for agricultural data are difficult to obtain; hence, it is pro- 
posed to use the funds allocated for the quinquennial census for a decade 
of annual sample enumerations to provide measures of change or trends, 

For many in agriculture and elsewhere this seems undesirable. When 
it comes to county data it is doubtful that these can be supplied ade- 
quately without the usual complete census enumeration at five-year 
intervals. The 5 per cent samples proposed would not do the job well 
enough. In view of the importance of programs for which county data are 
used, the 10-year interval between the decennial census enumerations is 
too long. This brings us to the question of which is more important, addi- 
tional samples to measure change in additional agricultural data fields 
or an enumeration at five-year intervals to provide needed area data as 
well as benchmarks. 

The new idea has appeal. But it should be noted that if annual census 
samples are to provide data on acreage and production of crops and 
livestock numbers, many of the questions are likely to be the same as 
those which use most of the questionnaire space in the regular census. 
Repeating standard census questions means that only a small part of the 
space can be available for new material. The results might well be disap- 
pointing to those who are looking for a flow of new data on agriculture. 
The sample censuses would likely result in better annual data for a limited 


*A statement of the proposal to substitute annual samples for the five-year Census 
of Agriculture can be found in the report, entitled “Appraisals of Census Programs, 
by the Intensive Review Committee of the Secretary of Commerce, February, 1954, 
p. 8. 
*See paper by M. R. Benedict and G. M. Kuznets, joint meeting of the American 
Farm Economic Association and the American Economic Association, December 28, 
1957. 
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number of items on only a state and national basis at the expense of a 
broader number of items with much more local data on a five-year basis. 


Who Should Do The Sampling? 


The Department of Agriculture already has a large and important sam- 
pling program, one of the finest. If the object is to improve the present 
estimates through the use of different sampling, enumerating, and estimat- 
ing techniques, this should probably be done in the Department of Agri- 
culture and not in the Department of Commerce. Certainly, if many of the 
same agricultural items are to be measured by two separate sampling 
agencies costs would be increased and differences in the results would be 
troublesome. 

Sample enumerations are, after all, not a census but merely another 
means of making estimates. The question of a jurisdictional issue between 
two departments taking samples on the same subjects would seem to sug- 
gest that the census sampling proposal for agricultural items is unsound 
as a government procedure. If additional sampling is to be done in agri- 
culture, it should probably be done by the Department of Agriculture, 
which has had almost a century of experience with a strong nation-wide 
sampling program in cooperation with the states. Any changing and 
strengthening of the program should also be done here and not through 
setting up another vast sampling project in another agency. The needs 
cannot be met by one general purpose sample. Many different types of 
samples would be needed to adequately cover the various phases of 
agriculture. 

Analytical work in agriculture has been done mainly in the Department 
of Agriculture and the state agricultural colleges (including experiment 
stations and extension services). Close association of the analytical work 
and the sampling for agricultural data has resulted in distinct gains, as 
each has complemented the other. If the sampling program were moved 
out of agriculture, the analytical work would tend to follow the sampling 
program. This does not seem logical either from the standpoint of govern- 
mental efficiency or from the standpoint of agriculture’s best interests. 
The Department of Agriculture and state college analysts seem to be in 
the best position to make analyses and to contribute to improved technics 
of agricultural sampling, and are constantly making sample surveys. These 
special surveys and analyses are appraised and may later, if proven suffi- 
ciently valuable to the public, become incorporated on a national basis. 

The Department of Agriculture has recently submitted to Congress a 
long-range program in agricultural statistics’ to further strengthen the 


*See Department of Agriculture appropriations for 1958, hearings before the sub- 
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work in this field. This program, if implemented, would greatly expand 
the sampling work, particularly in the field of sample enumerations } 
personal interviews, using many of the techniques suggested by the 
sample census plan. It is aimed at providing a basis for meeting unfilled 
needs for agricultural statistics as well as improving the timeliness and 
accuracy of many of the present series. This proposal would implement g 
program of more adequate local data and would provide the framework 
for making additional sample surveys as needed by the various segments 
of agriculture. 


DISCUSSION: CURRENT AND AREA DATA PROGRESS AND 
FUTURE NEEDS IN THE UNITED STATES 


Roy A. Bopin 
Minnesota and U. S. Departments of Agriculture 


The authors have provided us with an excellent description of the 
development and functioning of the two major systems within the gover. 


ment for collecting agricultural data. To date these systems have been | 


largely complementary, but concern is expressed over proposed plans 
which will likely lead to costly overlapping of effort, conflicting results, 
and a sacrifice of local data, both in quantity and quality. I share this 
concern which stems mainly from proposals to eliminate the 5-year 
Censuses of Agriculture and the substitution of an annual sampling process 


within the Bureau of the Census. For some agricultural items, there is no | 


better proven method than the census approach designed to enumerate 
all units of a given universe. Unfortunately, censuses are time-consuming 


and extremely costly. Even so, the usefulness of the census approach is | 
being given greater recognition by the state and federal departments of | 


agriculture in the development of many new procedures for improving 
the quality of agricultural information, particularly of the local type. 
These agencies, through cooperative working arrangements, have had 
many years of experience in the use of both census and sampling tech- 
niques. 

Many states have their own annual censuses for developing current 
information on number of farms, land usage, livestock production and 
other basic items. For years these state-sponsored censuses have served 
the very useful purposes of strengthening the estimates for the various 
states and of providing much needed district, county, and even township 


committee of the Committee on Appropriations, House ‘of Representatives, eighty-fifth 
Congress, p. 886. Also, “A Program for the Development of the Agricultural Estimat- 
ing Service” by U. S. Department of Agriculture, Agricultural Marketing Service, 
February 1957. 
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data. In Minnesota, this has been a continuous process since 1922. It is 
difficult for me to foresee general support by Minnesota agricultural inter- 
ests of proposals which might jeopardize continuation of this service. This 
could happen if the proposed programs increase duplication, which 
seems highly probable, in collecting basic facts. There is already too much 
of that, It is extremely irritating to farmers and others to be repeatedly 


_ approached for information; especially when the questions are, or are 
_ very close to being repetitious. I do not visualize funds adequate enough 


to maintain systems which create and continue such conditions. 

With increased specialization, the departments have found it increas- 
ingly difficult to develop adequate estimates by sampling alone. For many 
items, estimates are made from indications developed through sampling 
of the smaller units and an actual enumeration (census, if you please) of 
units above a significant size. In other words, the homogeneous part of 
the universe is sampled, while the area of greatest dispersion is enumer- 
ated. This technique is used for grain in commercial storage, hatchery 
production, and other items which are heterogeneous. With more ade- 
quate financing, this procedure could be used to excellent advantage for 
additional subjects. In view of this trend toward greater use, based on 
necessity, of the census approach in numerous estimating procedures, it 
hardly seems logical to embrace a plan which would replace the quin- 
quennial census with an annual sampling technique. 

Mention is made of the broad demand for local data. This need cannot 
be overemphasized. From the beginning, the informational service work 
of the Minnesota and U. S. Departments of Agriculture has been primarily 
concerned with the basic subjects of land use and livestock production. 
More recently, the state sampling and census programs have embraced 
other important subjects, such as prices received and paid by farmers, 
grain in storage, utilization of crops, marketing, and production practices. 
Through use of matched state and federal funds as provided for by the 
AMA act of 1946, it has been possible to expand the scope of reports to 
better serve persons concerned with the local problems of marketing agri- 
cultural products. This work in Minnesota included the subjects of turkey 
losses and causes, crop production by varieties, annual county estimates 
of the fall and spring pig crops, milk, and egg production. For these proj- 
ects, it has been necessary to employ special techniques adapted to local 
conditions. These needs for specialized local service and information can- 
not be met through general purposes samples, whether done by the Bureau 
of the Census or the Department of Agriculture. Obviously, the authors 
had this in mind when they stated “the needs cannot be met by one gen- 


_ eral purpose sample.” 


The numerous uses made of census data are rather common knowledge. 
Specifically, the use of such data as benchmarks by the Department of 
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Agriculture in establishing estimates is extremely important. Lookin 
forward, it will be more essential than ever to have accurate data on 
number of farms, land in farms, number of farms producing various crops, 
livestock and livestock products. Such information is most useful when 
stratified according to size of operation. Aside from all other uses which 
it may have, census information is essential to the development of genera 
purpose and specific subject samples in sampling procedure. Due to the 
dynamic nature of agriculture, 10 years is much too long a period to wait 
for basic census data. 

Any system for collecting agricultural information should embrace a 
acceptable approach to the farmer. Farmers and related industries are 
accustomed to cooperating with the state and federal departments of 
agriculture in the matter of supplying current data at frequent intervals 
also in receiving information in return from these agencies, the Agricul. 
tural Extension service, experiment stations and others primarily serving 
agriculture. It seems reasonable to advocate a continuation of this proven 
relationship. It seems more logical to approach a farmer for his business 
information by use of an introduction embracing the Department of Agri- 


culture rather than the Department of Comerce. The degree of willing. | 
ness to cooperate in giving information, or even access to premises in the © 


case of objective surveys, is a critical feature in the accuracy of data. 
To be of greatest value, information must be timely as well as accurate, 
Claims have been made that national sampling plans will speed up avail 


ability as well as improve the accuracy of the data. Both of these conten- | 
tions remain to be proven. There is doubt that their adoption will lead to 


a general speed-up in availability of information. Much of the data now 
collected by agriculture would be required on a current, quick basis even 


though sample census and other national sampling procedures are in- | 
augurated. A great deal of the information assembled currently is being | 


satisfactorily collected by mail, the quickest and cheapest method avail 
able. The initial mailed returns are often supplemented with information 
gained by telephone calls, second requests, personal visitation and other 
means. These efforts are closely related to the importance of the subject, 
the sampling problems and available time. For most items, the time 
allotted for collecting, summarizing and analyzing of data is the barest 
minimum. This is recognized by regulations applicable to crop reporting 
board procedures. 

I have had direct charge of a number of interview surveys made in 
Minnesota as part of National Research samples, including the 195 
survey on farm expenditures mentioned by the authors. These interview 
surveys have been slow and costly projects. Frequently, emergency situ: 
tions arose which seriously disrupted progress. The interview process i 
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usually so complicated that it is extremely difficult to obtain strictly com- 
parable data between enumerator areas, even following extensive training 
and experience for enumerators. Too often it is necessary to rely on well 
trained office technicians to do a satisfactory job. It has meant, too, the 
separation of the analytical work from the data collecting process. The 
authors stressed the desirability of retaining the collection and analytical 
processes in the same agency. I go further to emphasize that these two 
functions must be very closely correlated within any agency for best 
results. This is based.on the observation that, while complete objectiveness 
is a highly desirable feature in sampling procedures, it is seldom, if ever, 
fully realized in practice because of the human element. It is well nigh 
impossible to develop a utopian plan which will satisfactorily meet all 
the requirements when placed in operation. Hence the work of planning, 
collection and analysis should be closely correlated. Except possibly for 
the general censuses, I believe these functions can best be done by agri- 
culture for agriculture. 

Earlier, it was implied that flexibility is imperative in the collection 
process, Actually, it appears desirable to maintain and even expand the 
flexibility present in the current systems developed by agriculture in close 
cooperation with state agencies. Rigid, centralized control at the national 
level, a characteristic of proposals involving national sampling, seems to 
rule out this needed flexibility. In conclusion, I suggest that proposals 
which present national sampling as a panacea for agricultural data need 
be very carefully examined before adoption to avoid the danger of hav- 
ing agricultural interests learn too late that, in essence, they may have 
thrown the baby out with the bath water. 


| 


PLANS AND PUBLICATION OF STATE AND LOCAL DATA 
FOR THE 1959 CENSUS OF AGRICULTURE 


Ray Hur.ey 
U. S. Bureau of the Census 


HE need for a nationwide and complete Census of Agriculture ip 
Tiss0 appears unquestioned. Major changes are going on in agricul. 
ture as farm people adjust to economic growth and progress. These 
changes have been of greater magnitude during the last 20 years than 
during any other period of our history. Undoubtedly, during the last five 
years, there has been a rapid, if not a greater adjustment, than during 
any similar five-year period. Agriculture is an industry made up of more 
than four million individual farms, each an individual business with its 
own manager. Each farm is operated as an entity. Control over agricul. 
ture, its changes and its production is, therefore, vested among millions 
of individuals. A census is required to measure and to indicate the nature 
of these changes. Widespread interest in changes, technological develop. 
ments, and rapid adjustments, assure the taking of a nationwide Census 
of Agriculture in 1959. 

Planning for the 1959 census began a year ago. Plans have been devel- 
oped by inviting criticisms of previous censuses and securing suggestions 
and recommendations from a large number of persons and agencies. These 
plans for the 1959 census may be outlined in three parts—namely, question- 
naire, enumeration, and tabulation and publication of results. 


Questionnaire 


The development of the census questionnaire is now practically com- 
plete. Last year, many of the principal users of Census of Agriculture data, 
such as state agricultural colleges, state departments of agriculture, farm 
publications, and others were invited to submit suggestions and recom- 
mendations for the next census. In determining the inquiries to be included 
on the questionnaire, dependence has been placed upon staff studies and 
the recommendations of representatives of the principal users of the data. 
To secure balance among various interests and to obtain assistance in the 
holding of the number of questions within bounds of farmers’ and env- 
merators’ patience, and of appropriated funds, the director of the Bureau 
of the Census established a special advisory committee for the 1959 Census 
of Agriculture. The committee consists of representatives nominated by 
American Association of Land-Grant Colleges .and State Universities, 
Agricultural Publishers Association, The American Farm Economic Ass0- 
ciation, U. S. Department of Agriculture, National Council of Farme 
Cooperatives, National Association of Commissioners, Secretaries, and 
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Directors of agriculture, Farm Equipment Institute, The National Grange, 
National Farmers Union, American Farm Bureau Federation, and Rural 
Sociological Society. This committee has considered the questions for the 
coming census and has reviewed the plans during five meetings, lasting 
in total, six days. 

The proposed questionnaire is now being printed for use in a pilot test 
next November. While only three regional versions of the questionnaire 
are being used in the pilot test, about 40 versions are planned for the 
census in 1959. Each of these versions will apply to a state or to a group 
of two or more adjacent states. 


Enumeration 


As in 1954, the 1959 census will be taken in October and November, 
after the completion of the major part of the harvest. Beginning dates will 
vary from early October to mid-November for various sections of the 
country. There are three aspects of the enumeration I would like to dis- 
cuss. First, we plan, as for the 1950 and 1954 censuses, to distribute by 
mail about a week before the start of the enumeration, a copy of the 
questionnaire to each boxholder in all rural areas except in southern 
counties which have a considerable number of sharecroppers. 

We expect to secure in 1959, as we did in the 1950 and 1954 censuses, 
the cooperation of 800,000 to 1,000,000 farmers in filling out the question- 
naire before the census enumerator calls. This voluntary assistance on the 
part of farmers, especially by a large proportion of those operating the 
larger and commercial farms, assists in getting the census taken more 
economically and probably more accurately. 

To keep the cost of the census within bounds and to provide for broader 
subject matter coverage, about one-third of the information on the ques- 
tionnaire will be obtained for only a sample of farms. This sample will 
comprise all of the farms 1,000 acres or more in size and one-fifth of the 
farms of less than 1,000 acres. 

The taking of the census will require the temporary employment of 
30,000 to 35,000 persons. Each of these will receive paid training. The 
local supervisor or crew leader will get five days training and the enu- 
merator or census taker will receive 12 hours of classroom training plus one- 
half day of actual enumeration before he is given an assignment. Both 
local supervisors and enumerators will be required to make a passing 
grade on a test and satisfactorily complete the training course before they 
are given an assignment. The evaluation at the end of the training class 
will result in some trainees being eliminated. 

The training of aproximately 2,000 local supervisors will be given by the 
Washington permanent office staff, and professional personnel borrowed 
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1784 Ray Hurry 
from the U. S. Department of Agriculture and state colleges. The loca] 
supervisor will conduct the training classes for the enumerators, 

The objective of the enumerator training will be to teach the enumerato; 
what he is to do, to give him sufficient knowledge to perform acceptable 
work, and to furnish motivation for doing the best possible job. The train. 
ing program will teach the enumerator the step by step procedure of doing 
his job and will give him the essential facts he needs to know now in order 
to carry out his assignment efficiently and accurately. Emphasis in the 
training will be placed upon practice enumeration in the classroom, use 
of role-playing interviews, problem-solving exercises, and filling out 
questionnaires. Before the last day of training the enumerator will perform 
one-half day of actual enumeration. Questionnaires filled out during the 
one-half day of enumeration will be reviewed and discussed with the 
enumerator. ( 

The materials to be used for training of enumerators will be stand. 
ardized and the crew leader will be required to follow a fixed time 
schedule in conducting the training. In order to reduce the monotony of 
the training and increase the effectiveness of the presentation of essential 
instructions, training materials will include five filmstrips presenting basic 
procedures, definitions, and reasons for taking a census of agriculture. 

The enumeration procedures provide for the listing of all dwellings 
and places in rural areas outside of built-up areas. This listing will be 
used to identify farms and places with harvested crops or livestock or 


poultry. To help insure the completeness and accuracy of the census, lists _ 
of large farms will be prepared in advance of the census to insure their | 


enumeration, and a special listing of sharecroppers and tenant subunits 
will be made for landholdings in approximately 300 counties in the South. 


Tabulation and Publication 


Plans for tabulation and publication of the results of the census are of 
interest. 

As the census covers practically all farms and farm production, many 
users look to the census to provide local area data as such data are usually 
not available from any other source. Present plans call for the tabulation of 
all items except those obtained for a sample of farms by minor civil divi 
sions. However, many minor civil divisions contain too few farms to pro- 
vide an adequate work load for an enumerator and in such cases, where 
minor civil divisions are combined for enumeration purposes, the data will 
be tabulated only for the combined minor civil divisions. However, its 
expected that in practically all cases the combinations will be the same 
as for the 1954 census so that 1959 and 1954 data will be available fo 
comparable areas. In 16 states (Washington, Oregon, Idaho, Montana, 
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California, Arizona, Utah, Wyoming, Colorado, New Mexico, Texas, Ken- 
tucky, Tennessee, Alabama, Georgia, and South Carolina) the Bureau of 
the Census in cooperation with local officials has established statistical 
areas for subdivisions of counties. In these states data will be tabulated by 
these statistical areas. In all, our tabulations will provide data for approxi- 
mately 32,000 subdivisions of counties. We do not plan to publish any of 
these data. However, such data can be made available, as for past cen- 
suses, upon the payment of the cost of preparing statistical tables from 
the tabulations. 

Tabulations and our publications will provide data for each county for 
practically all the items included in the general census. As soon as the 
data are tabulated for a county or state they will be issued in a four-page 
preliminary report. These reports will begin to be available during the first 
quarter of 1960 and should be availabe for all counties and states by 
December, 1960. 

In the 17 western states, plus Arkansas, Louisiana, and Florida, our tabu- 
lations and publications will provide, by counties, data on the crop acreage 
for all crops harvested on irrigated land and data on the acreage as well 
as production of individual crops harvested on farms on which the entire 
crop was irrigated. 

A limited amount of data for various classifications of farms will be 
tabulated and published by counties. Counts and acreage of farms class- 
ified by size and by three major tenure groups will be published by 
counties. Counts will also be provided for many farm enterprises, showing 
the distribution of farms by size of the enterprise. The number of farms 
classified by economic class, type of farm, and detailed tenure groups will 
also be published. It is planned to publish, by counties, totals indicating 
the magnitude and important characteristics of commercial farms. 

Detailed data by various classifications of farms will be tabulated and 
published only by states. Because of limited use and cost of compiling 
the data the tabulation and publication of data by state economic areas 
have been eliminated. Classifications for which detailed state data are to 
be published include farms by size, economic class, color and tenure of 
operator, and type of farm. 

Agricultural changes, the change in price level, and the increase in 
off-farm employment necessitate a revision in our definition of a farm. We 
expect to publish data at a state level to indicate the number, acreage, 
and some of the characteristics of places excluded from 1959 census be- 
cause of the change in the definition of a farm. 

The changes in the productivity of farm labor, the combination of farm- 
ing with other occupations, the shift of many farm people to full or part- 
time nonfarm employment without changing their residence and the in- 
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crease in farm size indicate a need for a revision in the economic clasgif. 
cation of farms used during the last two censuses. The criteria to be used 
for the revised classification are now being analyzed. Details regarding the 
revision in farm classifications as well as the change in farm definition wil 
be made available in advance of the census. 

In order to provide data that cannot be obtained either because of cos 
or difficulty of collection in a general census, our plans call for the collec. 
tion of information on a number of subjects, especially those relating to 
some especially new developments and changes, by means of supplemen. 
tary surveys. Data on farm mortgage indebtedness and farm taxes will be 
collected for a sample of approximately 125,000 farms. These data will be 
published by states. Information on the characteristics of farmers con. 
tracts with dealers, processors and cooperatives for the production of 
various farm products; on the use and characteristics of new farm service 
buildings constructed since January 1, 1956; on the number and use of 2 
farm machines; on the amount of off-farm income received by the farm 
operator and members of his family from nine sources; and on the amount 


of farm operator debt (both mortgage and non-real estate) for farm opera. © 


tions will be collected in a special survey of 8,000 to 12,000 farms in the 
fall of 1960. This sample will provide data for the United States and for 
some items for three broad geographical areas. 

The 1959 census will include census of drainage enterprises and of 
irrigation enterprises as well as the census of irrigated land use in the 11 
western states, Arkansas, Louisiana, and Florida. The census of irrigation 
will be supplemented by a special survey of irrigation in the humid areas. 

The publications planned for the next census will contain an appraisal 
of the results of the Census of Agriculture. This appraisal will be based, in 
part, on a recheck of the enumeration of a sample of 3,000 to 5,000 farms. 


This size of sample will be adequate to provide an accurate evaluation of | 
the completeness of coverage within 1 per cent of the total number of | 


farms. This recheck will not only provide estimates of the completeness of 
coverage of farms and land in farms but also furnish data that will help 
evaluate the accuracy of other important agricultural items. We hope to 
interest one or more agricultural colleges in participating in this recheck 
program. While our publication of data relating to incompleteness of the 
Census of Agriculture has been subjected to some criticism, we expect to 
continue to evaluate our census program and to inform, particularly the 
technical user, of the errors in the census. Our efforts in this area have 


been pioneering and we hope that other agencies may develop similar pro- | 
grams so as to lead to more accurate and intelligent use of agriculturd | 


statistics. 
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DISCUSSION: PLANS AND PUBLICATION OF STATE AND 
LOCAL DATA FOR THE 1959 CENSUS OF 
AGRICULTURE 


J. L. Forsyru 
Dominion Bureau of Statistics, Canada 


Hurley has told us of some of their plans for the 1959 Census of Agricul- 
ture—of how they will measure many of the changes in farming that have 
occurred during the past five years. In order to measure these changes, 
a great deal of testing and planning is necessary. While the United States 
Census Bureau is planning a Census of Agriculture in 1959, Canada is 
planning one for 1961. Consequently, there is interest in each other's 
methods and results. In fact, representatives from both countries meet fre- 
quently to review methods and discuss ways and means for improvement. 
Unfortunately, plans for the 1961 Census of Agriculture have not been de- 
veloped to the stage where any official report can be made. 

A description of the planning for a Census of Agriculture reveals some 
of the problems relating to the preparation of the questionnaires. For 
instance, more than 200 suggestions have been received during the past 
three months for changes in a list of inquiries proposed for the 1961 
Census of Agriculture—each source.claiming high priorities for their re- 
quests. The use of an advisory committee made up of personel directly 
concerned with and using census information, transfers part of the re- 
sponsibility back to the users of the data, although the Census Bureau has 
the responsibility for the final recommendations. 

During each of the last two censuses a copy of the questionnaire was dis- 
tributed to the farm operator in advance of the enumerator’s visit but the 
proportion of operators completing the form was not as high as Hurley 
reports. If the questionnaire was addressed to the farmer personally, and 
if greater efforts were made through the press, radio, farm organizations, 
etc., more operators might be encouraged to complete the questionnaire 
before the enumerator calls, thereby reducing the cost of the enumeration 
and improving the quality of the data. 

The United States Bureau of the Census has been recognized as a leader 
in the field of sampling, and their plans, as outlined by Hurley, indicate 
that they intend to use sampling methods to the fullest extent in 1959. 
While a sample of farms does not provide information for small areas, it 
does provide, in total, more information for the same expenditure than 
could be collected if a 100 per cent enumeration were used. 

The job of selecting and training a large temporary staff required to 
collect the information, features improvements in training technique, 
for example, active participation by the enumerator during the training 


| 
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class and under field conditions prior to the regular enumeration, and the 
standardizing of the material used for training, should improve the quality 
of the statistics. 

The practice of checking information collected against a pre-listing of 
special holdings, such as large farms, resulted in improved coverage in the 
1956 Census and this phase will probably be extended in 1961. 

Hurley reports that considerable information for some 32,000 mino; 
divisions will be made available to the users at the cost of preparing the 
statistical tables from the tabulations. Information for such small areas js 
available only from the census, and these plans should satisfy the users of 
such data. We have been publishing in the regular series of reports, some 
information for small areas and I expect this practice will be continued, 
The number of requests for unpublished data has increased and a charge 
is made to cover the cost of transcribing the data from the tabulation rec. 
ords. 

Timeliness is an important requirement of census information and to 
meet this need Hurley expects that the county data will be available for 
all states by December, 1960. Census information is most useful if it is 


classified by a number of characteristics such as size of holding, tenure, © 


economic classification, type of farm, and size of the enterprise. Many 
users are interested in knowing, for example, the number of farmers 


growing 500 acres of wheat, or milking 75 cows, or how many enterprises | 
produce more than $20,000 worth of farm products. We feel that greater | 
efforts should be made to extend the classifications made of census data. | 
Unfortunately, there are differences of opinion as to the best method for | 


making such classifications, although, as in the United States, we too are 


actively studying this subject. It is one of our urgent problems for the 196] 


census. 


The definition of a farm is one of the most controversial subjects ina / 
Census of Agriculture and one on which we receive considerable criticism. © 


It is interesting to note that a change in definition is proposed for the 1959 
census. While it is recognized that changes in the agricultural industry 
may necessitate changes in the definition of a farm, many users require 
comparable data for trend analysis, and unless it is possible to provide a 
measure of the differences due to definitional changes, comparability is 
not possible. This problem arose in the 1951 Canadian census and, ut- 
fortunately, only part of the decrease that was due to the changes in 
definition could be measured. While consideration is being given to chang- 
ing the farm definition, it may be advisable to retain the same definition 
and extend the number of classifications to meet the different requests. 
With the large number of requests received by, a census organization for 
information, it is only reasonable to say that all cannot be granted. 
Hurley expects to answer some of these requests through supplementary 
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surveys. Reference has been made to the reduction in the number of 
inquiries in the Canadian Census of Agriculture from 1941 to 1951 and 
1956, and to the fact that some of the inquiries left off the latter two 
censuses were included in subsequent sample surveys. Recognizing the 
difficulties and limitations in obtaining such information as farm indebted- 
ness, expenditures, off-farm income, through census enumeration, and that 
such information is not usually required for small areas, these subjects 
seem more appropriate for sample surveys. While the content of the 1959 
census questionnaire is not known to this meeting, the 1954 questionnaire 
contained a number of inquiries on crop production. The Canadian ex- 
perience has been that reliable production data can be secured from 
sources other than census, and crop production inquiries were omitted 
from the 1956 census. If the 1959 questionnaire for the United States con- 
tains inquiries on crop production, is it not feasible to drop these questions 
from the census, or is this information required for countries or smaller 
areas? 

While it is generally understood that even with a 100 per cent enumera- 
tion data collected in a census are not entirely free from errors, it is 
advantageous for the user to know the extent of the variations existing in 
the census information. Our experience (1956 census) has been that it is 
very difficult to check the accuracy of livestock data, and it is interesting 
to note that consideration is being given in the United States to turning 
over the 1959 quality check to universities. 


| 


TECHNICAL PROGRESS AND VERTICAL 
INTEGRATION OF AGRICULTURE 


Chairman: J. W. Fanning, University of Georgia 


ALTERNATIVE WAY OF COORDINATING 
PRODUCTION AND MARKETING 


P. Roy 
Louisiana State University 


N ATTEMPTING to define some of the terms used in this paper, aby 
lute technical accuracy is not the guide but more so working defini. 
tions. “Production” includes assembling various raw inputs managing 
them for a certain time, and then turning them loose as raw output fy 
a subsequent stage. Upon leaving this unit or farm, “marketing” begins 
Another term requiring definition is “coordination.” For exampk, 
some of the stages in the economic process consist of supplying ani 
assembling raw inputs; combining raw inputs; dispensing of more ad. 


vanced raw output as more advanced raw inputs; processing and dis. 7 


| 


pensing as finished output. As a matter of fact, we are usually coordinated | 


all along despite the complaints that the coordination is less than perfect 

Traditionally we have relied upon the “open market” to coordinate these 
stages through the price system. Fluctuations in the price level and differ 
entials thereto were believed to allocate resources to the optimum degree 


Some have claimed that perfect competition will do the utmost in all-| 


cating resources. In perfect competition, we assume that no firm will be 
significant, that no agreements need be negotiated between and among 
firms because it is pointless and unnecessary. We further stipulate that al 
farm products be made to look alike and that differentiation is pointless 


In perfect competition and in absence of formal coordination, two | 
defects appear; one, that wide swings in price and output are bound to | 


occur as the mass of producers take exit or make entry in response to 
price movements, up and down. Open-markets in their day-to-day quota 
tions do not reflect stable consumer desires but reflect extreme short-run 
conditions, thus producers can often be misguided in their resource 
allocations. Stability is hardly the word for atomistic decision-making 


Second, the fact that prices do fluctuate drastically is no proof tha f 


these prices are competitively determined. 


However, perfectly competitive markets rarely ever prevailed except | 
for perfectly competitive conditions on the seller’s side or among fam | 


producers. Firms themselves selling inputs and buying outputs of farmers 


rarely met the stipulations of a “perfect” market, even though the market } 


was “open” and not formally coordinated and integrated. Farmers have 
1790 
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never liked the “open market” and so-called uncoordinated markets. Why? 
They conclude rather intelligently that their bargaining power is weak 
yet they take the brunt of price and income swings. The output buyers 
have no such problem. They work more on “margins” not price swiags 
and thereby want prices as low as possible so as to move more units; so 
as to extract margins more frequently and thus increase total net income. 

Hundreds of poultry and livestock farmers have substantiated that the 
so-called perfect market was not and never was perfect; that perfectly 
competitive producers saw imperfection mainly on the other side of the 
market; that perfectly competitive producers tired of being squeezed 
price and income-wise by groups of input suppliers and output-buyers 
and that farmers were more than glad to shift their entrepreneurship to 
nonfarm firms since “open markets” were so much against them. Imper- 
fect markets with integration are probably superior to imperfect markets 
with no coordination. 

Experiences in the broiler industry during 1950 brought this fact out 
very vividly and signified the start of mass integration. Broiler growers 
had taken a terrible beating price-wise and income-wise during most of 
that year but feed dealers, hatcheries and processors were rolling in money 
because of their high margins and high turnover. Suddenly growers de- 
cided to quit taking the risks and almost as if in a combination declared 
they would never refill their houses. Overnight dealers started bargaining 
for these houses since their mills and plants had to operate. Guarantees 
and deals went out everywhere and the open-market-farmer-take-all-the- 
tisk was forever at an end in broilers. Many economists may have there- 
fore mis-structured broiler integration. Integration happened because the 
open market was imperfect and did not cause the market to become im- 
perfect. 

Proceeding to more formal coordination where the terms “coordination” 
and “integration” are used interchangeably as they represent facets of the 
same process, horizontal coordination represents firms and/or units on 
one and the same level, and vertical coordination represents an association 
of two or more stages in the production-marketing process, and “circular” 
integration represents a simultaneous order of horizontal and vertical coor- 
dination. 

Nonintegration or Non-Coordination 


This is the “norm” or benchmark whereby no formal or informal agree- 
ments relating to any aspect of the good in question are negotiated. This 
is indicative of our auction markets where sellers and buyers meet, of 
brokerage and sales agencies where goods may be handled with no ad- 
vanced specifications between seller and buyer. 


The advantages of nonintegration are that the grower can bargain for 
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price at time of sale; can dispose of a good at his own choosing and on 
whichever market he desires; can appoint whomever he pleases as sql, 
agent; can bargain for and procure inputs from anyone in Producing 
goods. 

The disadvantages are that bargaining power may be lacking on day of 
sale; market may already be glutted by other producers who had ma 
similar production decisions on basis of price behavior sometime in th 
past; collusion among buyers may disrupt market at time of sale and ip. 
puts for producing the good may be already committed to others or g 
least the best grade of inputs. Application of technology may be severe 
restrained because the operator cannot adequately measure the effect ¢ 
this technology such as selling grade A large eggs on a current receipt 
market. In summarizing nonintegration, non-coordination does not mak 
markets more perfect; coodination does not make them less perfect, 


Quasi-Integration 


This term was coined by a graduate student at Louisiana University in 
1952 to signify the coordinated relationships existing between and amoy 
firms, horizontally and/or vertically, but with entrepreneurship remaining 


in each respective firm. Admittedly, this covers a wide range of fim | 


activity short of absolute merger and consolidation. 


The advantages of quasi-integration are that management is decentral. | 
ized into more firms while at the same time affording advantages in | 


certainty of supply, economies of operation and control over sales. I 
allows a considerable degree of independent managerial effort and doe 
not necessitate changes in the corporate structure in order to do business 
It is very flexible and adaptable to many varied situations, and for packes 


—for example—with high overhead and high labor costs and which ca } 
hardly afford to operate at less than full capacity, quasi-integration could | 


help in supply stability. 

The disadvantages are its very loose nature which makes dissolutin 
and withdrawal relatively easy; short-term agreements usually lasting 
one-year hamper longer-range plant and equipment expansions; entte- 
preneurs are limited to exactly what the agreement stipulates—nothin 
more or less—and bargaining advantages may accure to the horizontally 
associated growers who may have similar economic demands on the 
supply or processing firm negotiating these agreements. This may be cr 
versely an advantage to growers. 


Complete Integration 


This has been the most confusing phase of economic integration and 


the most misunderstood. There are at least two methods by which cot | 


plete integration may be achieved: (a) a firm absorbs or creates anothet 
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unit, horizontally or vertically, but with corporate indentity residing in 
only one firm and (b) entrepreneurs create a new entity at another stage 
in the growing-marketing process but with all integrating units retaining 
their identity and primary function. 


Proprietary Integration 

This type of coordination accounts for the largest part of the economic 
integration in the South today in broilers, hatching eggs, table eggs and 
hogs. Basically, feed dealer firms and/or processing firms have coordinated 
forward and/or backward to gain control of another stage in the process. 
Most of these coordinations have included the grower or farmer who be- 
came a hired-hand of the combine and disappeared as an entrepreneur 
but remained as a laborer. 

The advantages are obvious. Feed sales, chick sales and processing 
plants can be stabilized at a high level thus reducing fixed costs per unit; 
bargaining advantages with retail chain stores can be effected through 
large and stable volumes; growers’ indecision can be eliminated and 
harnessed to the “team” thus increasing stability and harmony; growers’ 
lack of alternatives in employing their labor on the farm can be utilized at 
a nominal wage rate representing, for example, only 10 per cent of broiler 
production costs and; application of technology can be swift and precise 
throughout the system. 

Disadvantages are that the combine must commit vast amount of re- 
sources in fixed plant and equipment costs; large amounts of operating 
capital are required to finance all segments of the combine; superb man- 
agement must be forthcoming in order to coordinate all operations; oligo- 
polistic structure of the industry forces a constant evaluation of rivals’ 
technical and price policies; waged growers may eventually associate with 
AFL-CIO or some other union and bargain collectively as may other em- 
ployees of the combine. 


Cooperative Integration 


Entrepreneurs, whether farmers or food store operators, may integrate 
horizontally and then vertically forwards and/or backwards to gain con- 
trol of another stage in the production-marketing process. I, Emelianoff 
pointed out that setting up a cooperative business is not setting-up another 
firm but merely extending the scope of the firm or firms doing the inter- 
grating. This reasoning not only has a sound economic basis but is also 
consistent with the rulings of the Internal Revenue Service; interpretations 


of the Supreme Court and, last but not least, with the will and intents of 
the Congress. 


= _ae Economic Theory of Cooperation, Ann Arbor: Edwards Bros., 1942, 
PP. 98-99, 
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The advantages are obvious. Farmers and others can achieve econ. 
omies-to-scale in buying and selling yet control the combine; they can get 
a better economic measure of what proprietary firms are doing in the same 
or related fields; they can take better advantages of new technology and 


finance; and before vertically coordinating into milling and Processing, | 


they can gain experience in horizontal coordination through bargaining 
associations. 


The disadvantages are of course, that large capital subscriptions are neo. 


essary for vertical coordinations. Loyalty and support of members js re. | 


quired along with superb management to guide and operate the cooper. 
tive. Often group interests have to prevail over the individuals’ interest 59 
that maximum benefits can accrue to all. 


Empirical Observations in Coordinating Production and Marketing 
Quasi-Integration 


(Observations applicable to the southern states and may or may not 
apply elsewhere.) Examples of quasi-integration in the South, or where 
two distinct entrepreneurs negotiate at one or more stages of the produc. 
tion-marketing process, have been: (1) Feed dealer and broiler grower 
negotiate an “open account” broiler program. (2) Broiler processor and 


broiler grower agree to scheduling of broilers one year in advance but | 


with no income guarantees. (3) Vegetable grower and canner negotiate 
variety, management and delivery contract. (4) Dairymen negotiate with 


farmers to grow replacement heifers specifying breed, management pro- | 


gram and age at delivery. (5) Egg breaker negotiates with hatching egg 
producers to deliver all cull hatching eggs year-round. (6) Pulp mill nego- 
tiates with timber owner to buy all timber available for cutting during 
next three to five years. (7) Beef cattle producer negotiates with feed lot 


operator to feed-out calves for certain period and for a certain fee. (8) | 


Chain store agrees to buy table eggs year-round from growers but must 
meet certain grade standards, sizes, handling and delivery schedules. (9) 
Meat-packer agrees to purchase meat-type hogs from growers on a yeal- 
round basis with a $1.00 per cwt. premium over standard hogs in a certain 
market. (10) Feed dealer agrees to buy started pullets from growers at 
$1.85 each, strain-cross birds, 15-weeks of age, culled and on a year-round 
basis. 

Predictions in relation to quasi-integration are that it will lose out in 
broilers, hatching eggs, turkeys, cannéd and frozen vegetables but will 
persist in hogs, sheep, table eggs, beef cattle and fresh vegetables. For the 
South, we shall see that grain growers (soybeans, oats, milo, corn) con- 
tract with local grain elevators so as to provide grain feed for the huge 
integrated programs in livestock and for foreign export to a lesser extent. 
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In turn, local elevators will contract with feed dealers engaged in this in- 
tegration. Eventually, feed dealers will leave the national mills altogether 
and own their elevators and concentrate-grain mix programs. Dairymen 
will contract for more of their inputs such as concentrate feed, some 
roughage and replacement heifers. Hatching-egg producers will contract 
to produce the egg-type strain crosses and hybrids for the local franchised 
hatchery which is already quasi-integrated with national hatcheries. Feed 
lot operators will contract more with packers. Rice mills will contract more 
for rice acreage and sugar mills for sugar cane acreage. Food chains will 
expand their quasi-integration programs through private labeling. Fresh 
vegetable growers will contract for variety, volume and minimum prices 
with fresh produce agencies. Feed dealers will contract for volume and 
quality control in table eggs. Cattle producers will contract calves to meat 
packers who in turn will contract with feed lot operators or else feed 
their own. 


Complete Integration (Proprietary) 


Examples of complete integration or examples of a firm absorbing and/ 
or creating another firm or entity horizontally and/or vertically, Lave 
been: 

(1) broiler processor owning broiler-production units on wage contracts; 
(2) table egg dealer owning table egg flocks on wage contracts; (3) feed 
dealer owns broiler-production units on wage contracts; (4) cannery owns 
acreage and grows vegetables; (5) hatchery owns its breeder flocks; (6) 
dairy plant owns its dairy herds; (7) cotton ginner owns cotton acreage; 
(8) meat packers own feeder operations; (9) retail food chains own proc- 
essing plants; (10) sugar mill owns cane acreage. 

In general, complete integration through proprietary firms will gain in 
broilers, turkeys, hatching eggs, canned and frozen vegetables and some 
in table eggs and processed eggs. It may not lose out anywhere. It will 
gain some also in pork and other red meats. For the South, we shall see 
that feed dealers integrate egg dealerships and then integrate table egg 
production with efficiency clauses. All hatching eggs will be produced on 
a certain fee per dozen with efficiency clauses. Retail food chains will own 
much more of their facilities in packing. Canners will own more of their 
acreage and/or use wage contracts. Feed dealers will integrate further in 
hog, beef and lamb feeding and contract with packers. Meat-packers will 
also feed more and extend vertically into calf procurement and calf pro- 
duction. Feed dealers will develop pig hatcheries and started pullets for 
both table eggs and hatching egg production facilities on their own. Tex- 
tile mills will integrate their buying into cotton areas. Integration in vari- 
ous by-products will develop fast such as in new poultry litter uses; egg 
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shells; hatchery wastes; processing by-products, mostly under Processor 
domination particularly in larger horizontal integrations. Broiler integra. 
tion will change drastically by consolidating production units or further 
horizontal integration. There are too many small broiler integrators in the 
South; companies are anxious to combine four or five present smaller Units 
into one large unit with professional management. Those smaller, idk 
broiler houses will be adapted swiftly to replacement heifers; pig parlors 
small feed lots; table egg integration and/or hatching egg integration, 


Complete Integration (Cooperative) 


Examples of complete integration, through co-ops or where farmers and 
others create another entity, horizontally or vertically as an adjunct to the 
farm or other entrepreneurship, are: (1) vegetable growers own the can- 
nery and sales agency; (2) broiler growers own the processing plant and 
distributorship; (3) broiler growers own the feed mill, hatchery and 
breeder flocks; (4) pecan growers own the shelling plant and sales agency; 
(5) table egg producers own dealerships, in feed and egg handling; (6) 
dairymen process and retail milk; (7) livestock producers own the pack- 
ing plant; (8) rice growers own the drying, milling and sales facilities; (9) 
farmers own input supply firms in fertilizer, petroleum, seed, feed and 
equipment; (10) cotton growers own gins and oil mills. 


For the future of co-op integration in the South we see that more grow: | 


ers bargaining collectively or horizontal integration. Later, growers wil 


own several more of the input and output stages of their business, Devel- | 


opment of newer cooperative organizations will ensue such as water sup- 
ply co-ops and district sanitation co-ops. Growers will extend raw sugar 
milling into sugar refining. Soybean growers will extend into oil mills as 
will cotton growers. Development of federal orders and marketing agree- 


ments in milk, vegetables and fruit will proceed fast by and through pro- | 
ducer co-ops. Growers through co-ops will negotiate more favorably with | 


co-op grocery chains and a strong business alliance thus created. Co-ops 
will work with other co-ops in REA, wholesaling, rural credit unions, etc. 
to coordinate their economic affairs. Co-ops will form new auxilliary serv- 
ice co-ops as in auditing, management consultant, research and engineer- 
ing. Co-ops will form new credit co-ops to combat finance schemes of 
private integrators, or will ally more firmly with certain banks and PCA’ 
to obtain a fuller time of credit. 

In conclusion, many farmers have shifted from nonintegration, where 
they had poor bargaining strength as entrepreneurs, to quasi-integration 
where they had slightly more and finally to waged laborers for profit-type 
corporations where their bargaining strength is'rot much enhanced over 
quasi-integration. What is the next step? 
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One, cooperative corporations can be resurrected in some cases where 
entrepreneurs can regain their former status. Two, collective bargaining 
unions can be formed to negotiate with integrators. Three, continue with 
the status quo of individual bargaining with the integrators. Or four, ex- 
pect state and federal legislation relative to wages, hours and working 
conditions for waged contractors so that minimum wage payments plus 
other benefits are provided. 

It would seem, however, that coordination under imperfect competition 
is preferred to uncoordination because it is better to work for an integrator 
combine on contract, where terms are discussed, rather than for open- 
market operations where terms are not discussed but concluded imper- 
sonally through the price system. 

Let us not forget that federal price supports have had, in effect, inte- 
grated the basic crops to the extent of some horizonal and vertical integra- 
tion through producer referenda; acreage allotments and commodity 
credit storage operations. Thus, as under economic integration in broilers, 
the cotton grower knows that if he produces cotton to specification of mid- 
dling one-inch he shall receive a certain guaranteed price, or more, if the 
free market provides it. His income is also guaranteed to the extent that if 
his allotment is placed in a Soil Bank, his income will be equal to what he 
could have netted per acre, on the average. This reminds one of the 
broiler contracts in the South where guaranteed prices were assured but 
if the price went higher, the grower shared the excess. We conclude that 
economic integration in livestock and in other nonsupported areas is 
much in response to the wide and sweeping price support programs af- 
forded other commodity groups. We may have to learn to live with both 
economic integration and government price supports. 


DISCUSSION: ALTERNATIVE WAYS OF COORDINATING 
PRODUCTION AND MARKETING 


Gorpon W. SPRAGUE 
Land O’Lakes Creameries, Inc. 


The word “coordinating” adds confusion because it is too inclusive. This 
is clear from Roy’s definition, which requires so much space in a carefully 
prepared paper. The question is—will contract agriculture direct produc- 
tion in such a way as to better satisfy the quantity and the quality require- 
ments of our national market? 

The use of the broiler industry as a model gives cause for doubt. At the 
close of the war and immediately thereafter, the conversion of broiler feed 
to saleable live broilers was at the ratio of about 3.5 to 1. Prices to pro- 
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ducers were at about 28 to 32 cents per pound. The rate of output fron 
production facilities was about 3 lots of broilers per year. More receni| 
the conversion rate approaches 2.2 to 1. The price to producers is aby 
10 cents per pound lower. The producer can now turn out about 4 lots pe 
year at from 2 to 4 times as many broilers per lot. 

Commercial broiler production has increased manyfold, but overpy 
duction has affected the industry only for very short periods. 

Should we expect development of other farm enterprises according ty 
the model of the broiler industry? Will the results be the same? Will th 
future in the broiler industry continue to be a model? 

The high rate of turnover, four crops per year, is unlike any other fam. 
ing venture which quickly comes to mind. Adjustments in output can bk 
made quickly, but in the history of the industry to date, due to a stro 
growth potential, most adjustments have been upward. The industy ha 
not yet reached operational maturity. Is this a suitable model for othe 
production and marketing enterprise? 

Coordination by contract develops through financing and the prefenel 


position for contracting producers. The well-financed producer with: 
contract gets a preferred relationship with reference to supplies and a lin. 
ited franchise in the market. Producers without contracts occupy a se. 
ondary place. This is true because the contracting integrator will contr | 
the routes to market. He will have taken over the larger part of the risk. 
He will employ a staff of fieldmen to protect his contractual interests ant 


responsibilities at the various points in the chain of production. Producer 


located close to processing plants will therefore receive a contracting at- 
vantage due to the lower cost of administration and of delivery of both 
products and supplies. Farmers living at a distance from the existing 
plants, or living beyond the economic range of activity of the supervising 


staff, will be penalized. 


In general, it will be more desirable for the integrator to expand the : 
volume in existing plants than to build new ones in new producing areas. | 


This notion of coordinating production carries with it the suggestion 


that the ideal of the free market is no longer useful. Are the agricultural | 
economists ready to recommend the abandonment of free markets in the | 
food industry while our contemporaries in the administration of antitrust 


law work in the opposite direction? 
Perhaps we have another model in the dairy industry where some mat- 
kets have been controlled for about 20 years. The difference between the 


broiler industry and the dairy industry, particularly with reference 1) | 
short-run changes, is very wide. With respect to the advantages to inte | 
grators and contracts, the organization for marketing milk is perhaps more } 


effective. The dairy industry, under marketing orders, offers 20 yeals 
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of history in an industry in which the fluid milk portion of the industry is 
strongly controlled while the remainder of the industry, though highly 
integrated, operates with markets relatively free. 

Under the Marketing Agreement Act, the rights to buy and sell fluid 
milk are quite firmly held by selected individuals. These rights are pro- 
tected by contract, pricing arrangements, sanitary requirements, state 
legislation, and the high cost of transporting milk. The net result of the 
several protective devices has left little doubt that the right to sell milk is 
controlled. The producers holding the market franchise also have pricing 


AVERAGE Prices Pain ror oF 3.5 Per cent Fat Content 


| 


Milk price per hundred- Milk price per hundred- 
Year weight paid by dealers for | weight paid to producers for| Difference 
distribution in fluid form _|milk delivered at condenseries 
$ per cut $ per cwt $ per cut 
1937 2.68 1.57 1.11 
1938 2.56 1.25 1.31 
1939 2.45 1.24 1.21 
1940 2.57 1.38 1.19 
1941 2.79 1.81 0.98 
1947 5.00 3.46 1.54 
1948 5.54 3.90 1.64 
1949 5.08 2.81 2:27 
1950 4.86 2.87 1.99 
1951 5.49 3.53 1.96 
1952 5.76 3.74 2.02 
1953 5.43 3.11 2.32 
1954 5.15 2.81 2.34 
1955 5.19 2.84 2.35 
1956 5.34 2.94 2.42 
1957 5.48 2.94 2.54 


Notes: This record shows prices, historically, over the 20-year period in which marketing 
agreements and state milk control reached the present state of development. 


arrangements peculiar to their own market situation. Has this resulted in 
coordination? 

This has not operated as a production control. Other dairymen, ex- 
cluded from these higher-priced markets but apparently more efficient 
producers of milk, have used lower-priced outlets in the relatively free 
market and increased their production. The spread between the price for 
milk used for fluid distribution as milk and the price to farmers for milk 
used in condenseries has grown year by year, but the more efficient pro- 
ducers of low-priced milk have not retired. 

From these data, it seems quite likely that both the consumer and those 
more efficient producers of milk for the low-priced markets have fared 
rather badly by comparison with producers who have shared in the bene- 
fits of a controlled market. This is particularly true if you accept the thesis 


= 
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that relatively little of the increase in price spread since the war can be 
attributed to transportation cost. 

Contract farming may develop along many lines in the years ahead, $y. 
eral undesirable secondary results are likely to develop. For purposes ¢f 
discussion, the following are suggested: 


(1) The farmer with the contract will become the best risk because he hys 
a franchise in the best markets. Other farmers, regardless of efficiency 
will be at a disadvantage in financing. 4 N 

(2) Contracts, for purposes of profit to the integrator, will be given | t! 
farmers located near processing plants. Nearness to plants reduces trans, 
portation costs, simplifies servicing of loans and production, and facil. 
tates policing of other contract provisions such as purchase of supplie, [ me 
place and time of sale. Efficiency in policing of contracts will supersede | P!% 
efficiency in production as a pricing consideration. - inter 

(3) Those farmers and competing areas at a disadvantage in financing and ity (1 
production service will sell in lower-priced, more competitive markes F ketin 
and tend to be frozen out of the total production pattern, regardless of |. t 
efficiency. 

(4) As market relationships become integrated and closed, the opportunity ae 
for innovations and improvements through research will become mor } utti 
difficult, particularly if they threaten to make existing investment obsolete, |  W 
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DECISION-MAKING IN INTEGRATED PRODUCTION 
AND MARKETING SYSTEMS 


R. L. 
Purdue University 


N HANDLING this subject three major assumptions are made. First, 
the extension of the effective area of decision-making control and co- 
ordination is an acceptable simplified definition of vertical integration. 
Second, interest is not in vertical integration in general (since such a 
process is already widespread in much of American industry). Rather, 


interest is in the special case wherein an agricultural production activ- 


ity (not necessarily a farm unit) is being brought together with some mar- 
keting or processing activities by an integrating process. And third, this 
integration of agricultural production is being accomplished in most in- 
stances through a system of contractual arrangement instead of through 
outright purchase. 

Why such integration is taking place will not be discussed. Neither will 
the extent or nature of the integration effort in pulling together all the 
firms between the raw product and the consumer be discussed. Our ques- 
tions are directed to cases where contractual farm production arrange- 
ments are in existence with other types of activities. Most attention will be 
narrowly directed to the arrangements beween the farm firm and other 
activities and to the impact on the farm firm itself. 

Within these limitations the discussion will deal with three major ques- 
tions. (1) What type and where will decisions be made in an integrated 
system? (2) Will the management answers to problems be different under 
integration? and (3) What becomes of entrepreneurial freedom of the 
farmer?! 


What Decision Will Be Made Where? 


Obviously by definition, when the agricultural production activity is 
integrated with other activities, some decisions will be shifted from the 
farm manager to the party activating the process. In viewing the agricul- 


“It is freely acknowledged that many of the ideas and concepts concerning the or- 
ganization and operation of the firm were stimulated by Wroe Alderson’s Marketing 
Behavior and Executive Action, Homewood, Illinois: Richard Irwin, 1957 and those 
concerning freedom by Kenneth Boulding’s Principles of Economic Policy, New York: 
Prentice-Hall, Inc., 1958, Chapters 1-6. Other helpful ideas were obtained from: A. R. 
Oxenfeld, Industrial Pricing and Marketing Practices, New York: Prentice-Hall, Inc., 
1951, Joel Dean, Managerial Economics, New York: Prentice-Hall, Inc., 1951, and 
C. A. Hickman and M. H. Kuhn, Individuals, Groups and Economic Behavior, New 
York: Dryden Press, 1956. 
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tural production phase, the possible important decision areas under cop, 
sideration here might be classified as follows:? 

(1) What to produce—from the viewpoint of the integrated effort “wha 

refers to quality and other physical aspects of the product. Whethe; 

to produce the product itself is a decision already made when the 


integration agreement was made. Whether to continue the agree. | 


ment year-after-year of course becomes a decision for periodic re. 
consideration. 
(2) How much to produce—the quantity problem. 


(3) When to produce—the timing and coordination of the flow of the © et a 


product. 
(4) What methods will be used—the technological considerations of 
how the activity will be performed. 


The Location of Decision Centers 


In considering the “location” of decision centers it is helpful to conside 
any production process as an “upward” series of events and activities. The 
series starts with the arrangement and initiation of production of the raw 
product at the bottom and ends with the selling of an acceptable product 
to consumers at the top. This series of activities requires coordination and 
balance. In a series of independent firms, the manager of each unit ad- 
justs his activities to the market expectations as he sees them. He leaves 
the problem of coordination among the units of the series to the market 
process and its resultant prices. When this series of activities operates 
within an integrated organization, coordination among the parts become: 
function of the management of the total organization. Just at what level in 
the series decisions will be made depends upon the nature of the problem 
itself. 

Generally, decision activities may be put into two broad categories- 
the routinized or repeating type of decisions and the decisions dealing 
with strategic, non-repeating activities. 


The routine decisions tend to make up what is commonly known as the © 


administrative area. As such the locus of these activities will be kept as 


near the activity as possible. Under most circumstances, the “what kind F 


of product” issues would remain relatively unchanged as long as the cor- 


sumer preferences did not change sharply. The “what methods of produc: | 
tion” issues would change mainly only as technological innovations arose. | 


The factors affecting decisions in these two areas will probably remain 


relatively unchanged for substantial periods of time. Within these time | 


* Certainly there are other types of decisions which must be made by the names . 


firm. For example, there is the question of where geographically integration wi take 
place. However, such discussion had best be left to others in this series of papers wh 
are to deal with the aggregative dynamic effects of the integration process. 
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periods, decisions on these problems can be largely routinized. These de- 
cision activities it would seem would be left largely at levels near the point 
of contact with the farm firm. 

The decisions of “how much” and “when” are not of such a routine or 
repeating character. Each decision here must take account of the ever- 


changing conditions of the market. They also involve the broader policy 


issues of flow and timing which affect the operation of all of the other units 
in the organizational series. Here it becomes very important to utilize the 
best analysis and experience available to consider both the external mar- 
ket and the internal relationships. It would seem that the locus of these 
strategic decisions must be moved “up” in the organization where appro- 
priate staff intelligence and over-all policy coordination can be better ac- 
quired. 

In practice, of course, this sharp classification of decisions will not hold. 
Periodically problems arising from major shifts in the factors affecting 
what and how to produce would be sent up to higher staff levels for ac- 
tion. Or, if market conditions stabilized, output decisions might be quite 
routinely handled. 

In the early phases of integration efforts, there may be attempts to 
leave all possible decision making in the hands of the first unit contacting 
the farm, such as the local supplier or local financier. However, in any 
substantial integration effort it is likely that the strategic type of decisions 
will gravitate upwards in the organization. After all, managerial experi- 
ence and ability and market intelligence are scarce factors. These factors 
are not necessarily equally available at all levels and theoretically at least 
should gravitate upward in an organizational hierarchy. The very nature 
of integration is supposed to permit, through the separation of routine and 


non-routine decisions, a conservation and better use of these scarce re- 


sources, 


What Decision Areas Will Be Transferred? 


Once conditions are present to make integration efforts feasible, the 
tendency will be to lift as much decision making as possible from the farm 
production unit up into the organizational structure. Early experimental 
efforts may try to lift only a few important areas and leave the remainder 
with the original farm firm management. However, the push for the clo- 
sure of a system of serial activities is strong. The power to act is a goal of 
rational management. A series of activities, part of whose direction is co- 
ordinated and part of which is left free to the sub-units, limits this power. 


. _ Partial control may well increase the risks of the integrating management 
At 
vill take 


without its realizing the offsetting benefits. Also, the larger an organiza- 
tion, the more difficult it becomes to maintain the very important attribute 
of being adaptable to direction. The more complete the closure of the 


|| 
| 


1804 R. L. Konts 


activity serial, the greater the ability of management to secure rapid ay 
effective response to its directions. This is not to say whether larger o. 
ganizational aggregates are more adaptable to changing external cong. 
tions. They may or may not be. 

If the foregoing are valid, some answers to the question of what ded. | 
sions will be made where can be made. Firstly, routinizable decision; | 
dealing largely with the what and how to produce will be administered y ‘ 
agencies close to the farm firms themselves; the more strategic, policy de. 4 
cisions involving volume and time will gravitate upward in the organin. 7 
tional hierarchy to the more important decision centers. Secondly, passing 
time, in situations where integration is possible, will see the bringing at | 
more and more of the decision making processes under the integrators | 
control. If integration were being accomplished by outright ownership 
many of these considerations would not be pertinent. However, we ar ~ 
dealing here with a contractual development by which property right 
and control are broken off piece-by-piece. Both of the above conclusion ” 
refer to tendencies over time which will develop under the latter proces, © 

It may be useful to point out here that it seems very unlikely that reali. 
tic answers to this question of who is really making decisions can be ascer | 
tained through the usual survey techniques of the producers involved. Ina 
recent very interesting study both dealers and growers were asked which | 
party was primarily responsible for making decisions.* The answer 
showed that in many instances both parties thought they made the dec: 
sions. This may be indicative of the confusion and transition which would 
exist in the early phases of contractual integration. However, such ar-| 
swers could also be obtained in a well-developed, well-functioning highly 
decision-centralized organization. Any successful integrator must per | 
suade his producers that they are part of the total group and are partic 
pating in its operation. The backbone of stable and successful contractual | 
integration is the development of a community of interests and experi 
ences by all involved parties. 


Will Decisions Be Made Differently? 


Will the answer to the same question be the same by the decision-maker : 
of an integrated organization as by the decision-makers of small independ: 
ent units? Here analysis must move up from the production economics of 7 
the small firm assuming near pure competition of factor and product mar- | 
kets to one of larger units operating in a more imperfect situation. Here also | 
the nagging fear held by many friends of the agricultural producer must 
be faced—that integrating organizations will take advantage of their it- 
creased power to exploit the producer. 


°F. D. Hansing, “Financing the Production of Broilers in Lower Delaware, 
Delaware Experiment Station Bulletin 322, October, 1957. 
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Mehren in a recent paper after considerable exploration concluded, 
“However, there appears to be no fundamental change in the making of a 
market or the making of a price which reflects the making of the market 
(which can be attributed to the integration process).—In short, it appears to 
me that the same major factors are involved in the making of a market as 
always before.”* On the other hand, Seaver in a recent paper stated, 
“Achieving such organizational innovations invariably involves some de- 
gree of control. .. . And let’s not be naive enough to think that this control 
could not lead ultimately to large degrees of monopoly.”® Which of these 
points of view you agree with does not answer the question raised here, 
where interest is in the decisions made concerning specific problems at a 
specific point in time. What the end aggregative results of these mana- 
gerial decisions will be in the long run is a problem to be wrestled with 
separately. 


A Difference in Goals? 


Profit maximization is the assumed goal of the farm firms. Much of the 
rationale of production economics is built around this goal as the major 
dominating motive of managers. How valid is this as the motivating force 
for larger business aggregates? Will these latter always act to extract the 
highest possible profits? Much of the current literature is seriously ques- 
tioning profit-maximization as the dominant motivating force in the man- 
agement of large businesses. 

Several restraints upon large businesses are present to act against seek- 
ing the most possible profits. First and most obvious is the legal structure of 
our anti-trust laws. But probably a still more powerful restraint is the 
potential ire of the voting public and their investigating governmental 
representatives. (Big business has observed that public dog-houses are 
easily built, but exasperatingly difficult to demolish.) Less than maximum 
profits also may be settled for to discourage potential competitors and to 
maintain good will and working relationships of participating groups. 
(Alderson has discussed the necessity of “competing for cooperation” 
which would seem to have real implications in a contractual integration 
scheme.) To these must be added the known force—but of unknown 
power—of the business ethic to realize a “fair return.” There are indica- 
tions that the idea of fair return is a real figure and that returns can either 
be too great or too little when compared with it. 

To this list of profit restraints must be added what certainly are known 


G. L. Mehren, “How is the Market Made in Integrated Industries?” a paper 
ag at the National Institute of Animal Agriculture, Purdue University, April 21, 

‘S. XK. Seaver, “Adopting Integration to the Independent Connecticut Poultry In- 
aa a paper given at the Connecticut Poultry Association Meeting, December 3, 
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to be real forces in modern corporate management. Firms must act either 
to maintain their size and position or, what is more important, to grow 
and expand. All of these were neatly summed up by a grocery chain 
manager speaking of his colleagues when he said, “In general, they don't, 
I believe, care too much what they pay for any product. They are inter. 
ested in seeing that: (1) no competitors pay less, (2) the gross margin 


percentage is right, and (3) the product sells. . . . Americans are produc. | 


tion and sales minded. The little ones always want to be big.”* 


Most authorities apparently agree that profit maximizatian as the goal | 


of large modern firms is satisfactory only if the idea of profits is very 


broadly construed in the very long run. Many of us will say that this 


conclusion is nothing different from what economics has acknowledged to 
be true as firms move from the near perfect competitive over to more im- 
perfect and monopolistic situations and as the time period is shifted from 


the very short to the very long run. This is probably true. But for those | 


of us who have usually been concerned with the farm or other very small | 
businesses, it is one of the major changes which faces us in this integra. 


tion development. 


The Many-Sidedness of Larger Organizations 


In analyzing the decisions of larger integrated systems it is helpful to 


think of these systems as being made up of three sub-systems of behavior | 


and operation. 

The first is an input-output system in which actions are taken to organ- 
ize inputs in order to realize a desired level of outputs. Here the issues 
evolving around technological efficiency must be weighed and settled. 


It is likely that decisions involving changing technology and methods may — 


be made and implemented more swiftly and completely in the larger 
organizations. The bottle-necks often existing in smaller firms arising 
from lack or difficulty of financing, low levels of managerial ability, and 
ignorance of available technology may not exist to the same extent as 
the potentially greater resources of larger firms are made available. And 
as mentioned earlier, in the closed system once the decision is made, 
mechanics are available to see that it is carried out. Apart from the po- 
tentiality of relieving such bottle-necks, it would seem that the decision 
answer to input-output efficiency problems would not be greatly different 
in the integrated system compared with a system of independent units. 
The second sub-system is a power system in which actions are taken to 
either enhance the status position of the firm or at least protect it from 


°C. W. Sadd, “Impact of Integration on Agricultural Product Marketing,” a papet 


given at the National Institute of Animal Agriculture, Purdue University, April 21, | 


1958. 
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deterioration. Though even small firms are not free from power considera- 
tions, certainly this issue must receive more attention from the larger 
firms. Every firm has a reputation and position of some type to consider. 
The impact of today’s actions upon tomorrow’s size, relative position in 
the market and relations both internal and external to the firm must be 
considered. It is from the increased importance of this behavioral sub- 
system that many of the really new forces affecting decision-making will 
flow. 

Let us explore how some of these factors might influence the decision 
of what quantity of production should be forthcoming in the next product 
period. Assume that the supply-demand expectations lead to the con- 
clusion that production should be reduced sharply in order to make opera- 
tions for the period profitable. Before such action is taken some other 
issues must be considered in the decision such as the following: 

a) If the cut-back is ordered will competitors step in and pick off the 
firm’s discarded producers so that in a future period the firm’s share 
of the market will be substantially reduced? 

b) Even if competitors do not immediately step in, what will this action 
do to the firm’s relationship and reputation with growers? It does 
not own them, but contracts for their cooperation. And even if it 
does not lose them, the development of an organization which might 
use countervailing bargaining power with all of its managerial head- 
aches is a real possibility. 

c) Will such an action seriously jeopardize the firm’s public relations 
with possible legal or governmental repercussions? After all, no firm 
involved in agricultural integration can politically afford to overtly 
offend its agricultural participants. When nonfarm firms integrate 
themselves with agricultural production, they “integrate” themselves 
politically with the farmers’ problems whether they like it or not. 

Just how such considerations will affect the final decision to such a 
problem as posed above probably cannot be answered by generalization. 
However, it is enough to insist that they will be a part of such decisions. 

The third major sub-system is a communication system in which actions 
must be taken to see that information is channelled into the pertinent de- 
cision center and that its resultant directions are received, understood and 
carried out on schedule. Many believe that the possibility of better timed 
and coordinated product flow is the real consideration pushing for inte- 
gration. In fact, the above question of how much to reduce production 
in advance to its taking place would not be an issue to the independent 
marketing firm, They would simply handle the production results of the 
decision of the multitudinous small farm units. 

The very fact that coordinated plans of “how much, when” are possible 
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make the satisfactory operation of the communication system more impor. 
tant. The larger, more complex and internally complete an organization 
becomes, the bigger becomes the problem of coordinating the parts, Is. 
sues of organization must be continually struggled with. With integration, 


management must undertake the formulation of knowledge and expecta. | 
tions of the sub-units which previously gained them from the market jt. | 
self. All must hold expectations of benefit. Farmers, feed dealers, proc. y 
essors and others must each believe in the benefits of being coordinated, | 


especially if the coordination is of a contractual nature. Part of this belief 
of course, stems from the current and past remuneration received. Hov. 
ever, part of such expectations also stems from the management's efforts 


in creating expectations. To do this requires that communications avenues | 


be operative both “up-and-down.” The top cannot make decisions 
without first considering the state of knowledge—or ignorance—of the 


lower units. For example, in the hypothetical problem of how much to © 


reduce output posed above, the decision might be to first hold a series 


of meetings with growers and others concerning the state of the expected 


market. Two results might come from such efforts. First, expectations of 


the sub-agencies might be created which are more in line with the think. 
ing of the management. And secondly, management after feeling the pulse 
of its organization, might better be able to evaluate the internal results 
of alternative actions. 

In conclusion it would appear that certainly the process of making de- 
cisions in an integrated system may be changed somewhat. And for cer. 
tain types of problems, the answers rendered may differ. Agreement 


here is with those who believe that it is not in the technological aspects | 
of the input-output system where the most marked difference will occur. | 


Rather, the most differences will occur in those areas of the power system 
where the imperfectly competitive situation and the longer-run issues must 
be faced. The whole organization—not the individual parts—becomes the 
pertinent unit for many considerations. Just as in the management of the 


farm itself, certain phases may be operated in light of their contribution | 
to the whole rather than as independent enterprises. Finally, though | 


not rigorously treated here, there are factors which will act to police any 
tendency toward excessive economic exploitation of the contractual sub- 
units of an integrated organization. 


‘What of Entrepreneurial Freedom of The Farmer? 


This is the really emotion-packed issue involved in any integration dis. | 
cussion. At a recent conference an intelligent and successful Iowa farmet | 
opened his talk on the impact of the integration development with the | 


statement, “However, I do believe that now, more than at any other time 
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in history, we (the American farmers) must constantly be on guard lest 
we trade our stake in agriculture for a ‘mess of pottage’.”” 

Certainly, this farmer states the fears of many public spokesmen for 
agriculture. However, just how the rank and file operators of farms feel 
is not factually known. The rapid acceptance of contractual operations in 
many wide-spread enterprises under a wide range of conditions indicates 
considerable open-mindedness as to what is being lost and what is being 
gained. 

It can be positively stated that the development of a hierarchy (and 
integration certainly does this) affects freedom in some manner. Boulding 
expresses this well in what he calls the principle of exclusion—no two 
people can occupy exactly the same position at the same time. One either 
exercises managerial control over a specific problem or he does not. This, 
of course, as has been noted earlier, does not preclude the possibility that 
a well run integrated system might not result in one’s thinking that he is 
bossing himself. 


Freedom and Property Rights Are Complex Concepts 


Boulding’s insistance that freedom is a many dimensioned proposition 
is a very helpful concept. First there is the ultimate boundary of freedom 
that is laid down by what is physically—and perhaps it should be added 
mentally—possible. No one considers his current inability to travel to the 
moon a very serious limitation of his freedom. Such inability will become 
a freedom limitation only after such travel is within the range of power 
to do so. This large area is next reduced by what is legally and socially 
permissive. One might have the power to take his neighbor’s property by 
force, but both the laws of the land and the social mores of a Christian 
society prevent him from doing it. This somewhat smaller freedom area 
is then further restricted by what is economically possible. It is within 
this final circumvened area where the net freedom area lies. A very poor 
farmer may have the physical and mental means to leave the farm and 
go to the city. Legally there are no restrictions and society generally 
would consider such a move highly desirable. But economically the farmer 
does not have the necessary means to make the move. Under these cir- 
cumstances what is the realistic area of his freedom? 

Similarly the concept of property rights is multi-sided. The entre- 
preneur’s property rights are never absolute in any organized society. 
Both government and society circumscribe what is meant by individual 
property rights. Property rights are both physical and abstract. One may 


own the physical property of a house and sell the right for temporary use 


"N. A. Wilson, “How Does Integration Affect the Farmer” a paper given at the 
National Institute of Animal Agriculture, Purdue University, April 21, 1958. 
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by renting it. Currently a farmer may cwn the land to grow wheat, byt 

in many cases this property right is incomplete without a proper quot, 
This multi-sided approach to freedom and property is particularh 

valuable, since the integration which is really under discussion ig not a, | 


outright purchase of all of the property rights, but rather a contracty 
exchange of certain portions of these freedoms and property rights, 

When a farmer enters into a contractual integration arrangement in 
which he certainly surrenders some of his managerial and property rights 
is the effect on the particular farmer’s freedom a net loss or gain? The 
challenge here is to consider freedom in its full dimensions and to make © 
sure something is not being treated as an end in itself which in reality is | 
a means to an end. Is individual farm entrepreneurship an end or is it | 
the means to an end? Is being “one’s own boss” an end in itself—or a 
means for obtaining an end? 

Freedom realistically considered consists of those things a person could 
do if he wanted. Under the system of family farms, whether owner or 
tenant operated, the farmer must be the manager. Does every person bon 
on the farm have the capabilities (and desires) to be a full entreprenew? 
Or are there some born on the rural side of the fence who both desire, | 
and will be economically better off, working for someone else? For the | 
urban sections of the society this question is not seriously considered any. 
more. There are opportunities in urban society for a man to make rel 
choices as to the area of freedom he desires. Some desire the right to be 
their own boss even at the sharp expense of economic freedom—note the 
owner-operator of the small corner grocery store. Others desire to trade 
the entrepreneurial freedoms for greater economic freedom—note the hired 
manager of the corporate chain store. Still others attempt to compromise 
by giving up some entrepreneurial prerogatives—note the grocery operator | 
who contractually participates in a voluntary chain organization. | 


Freedom Result Depends Upon Alternative Structure 


One could take the position that the development under discussion 


actually might enlarge the freedom area of agricultural operators by giv- j 
ing them additional choices as to how they shall organize their property, | 


labor, and management potentials. The important conclusion here seems | 
to be, as in all other economic matters, that the power of choice among 
available alternatives must be jealously guarded. This power of choice 
must be preserved in fact and not just in name. If integration becomes a1 
additional road, then tomorrow’s agriculture will be made up of people 
who have an increased freedom as to how to arrange their own economic 
lives. The Iowa farmer referred to earlier can go his own way; the individ. 
ual who was born to the farm, but did not desire all the managerial head: 
aches, can go his. 
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If individuals are forced to go one way or another because of the lack 
of real effective power to choose among alternatives, then there is a real 
threat to freedom. This is true whether the man is a farmer or a city 
dweller. Any substantial change in economic institutions raises such re- 
strictions as a potential threat. The industrial revolution did. The advent 
of the corporation did. The development of agricultural integration will 
also raise the threat. But society has not rejected change because of 
threats. Rather it has attempted to police these changes into desirable 
directions. Similarly, integration must be accepted as a change whose im- 
pact upon the alternative structure must be watched closely. 


A Concluding Thought 


The three questions raised were answered to some extent in the previ- 
ous discussion and a recapitulation will not be done. Such questions do 
present a real challenge to agricultural economists. They unceremoni- 
ously push us out of our relatively safe little analytical ponds of small 
firm production economics and traditional marketing and price analysis 
and toss us into the wild and turbulent sea of the various degrees of im- 
perfect competition of larger operating aggregates. The gap between the 
economics of agriculture and that of non agriculture is narrowed one step 
more. Such organizational dynamics also forces attention to a relatively 
neglected area of analysis—whether certain institutions are important in 
and of themselves, or whether they are simply the best currently available 
means to a desired end. 


DISCUSSION: DECISION-MAKING IN INTEGRATED 
PRODUCTION AND MARKETING SYSTEMS 


WittuM E. Fouz 
University of Idaho 


While I agree generally with Kohls, it is difficult to recall anything 
specific which he covered in the paper. This is not necessarily a criticism 
of Kohls or of his paper. It merely emphasizes the point that it is almost 
impossible to say anything specific about a subject as general as man- 
agerial decision-making. 

Perhaps a discussion of the currently popular topic of the extent to 
which integrated firms will take managerial decisions from the farmers 
and put them in the hands of business men was called for. Such a dis- 
cussion would have as its objective the attainment of a better basis for 
decision-making on the part of economists. It would assist them to de- 
termine the extent to which agricultural welfare is being enhanced by the 
trend towards integration. If this is the objective, Kohls’ paper falls short 
of the goal. 


1812 E. 


Part of the difficulty in making the paper meaningful in this regard ig re 
due to the limitation of the area of discussion. Kohls assumed that integy, 


tion had occurred already in order to confine his discussion to decision. . 
making within the framework of existing integrated firms. He stats. } usu 
“Why such integration is taking place will not be discussed.” It is my for 
contention that the extent to which managerial decisions will continuet) | rai 
reside with the farmer or will be taken over by others will be inextricably Sow 
bound to the reason for integration or contracting in the first instance, — tha 

If the purpose of contracting is merely to assure the processor of; can 
supply of the commodity, the farmer may find that he has more rather tha — of 
less managerial decisions to make. He must decide each year whether he | ish 
will contract his acreage or sell at the price prevailing after the crop j cisi 
harvested. In this case contract farming is no more limiting on th | de 


farmer's decision than is the existence of a futures market for his produ = ma 
Even if the contractor specifies quite meticulously the product to be . tra 
grown and the quality standards of the final product, no appreciable == ma 


limitation to the farmer’s managerial decisions will be experienced, 4 | " 
long as the farmer has the alternative either of selling in the market or of dif 
growing other crops, his willingness to enter into the contract can be in. Th 
terpreted as the attainment of a higher utility surface on his part. the 

The situation is considerably different when the farmer enters into con | —_ me 
tracts in which his investments and labor become specific. In the cased} — dic 
broilers, when the farmer supplies only the brood houses and his labo,| _far 
his managerial decisions, once the contract is entered into, become seri. ex] 


ously restricted. The conditions under which he works and produces ap} —_ ah 
proximate more closely those encountered by the workman on an assembly | 
line than those faced by an entrepreneur. Somewhere between these two} —_co 
models decision-making in integrated firms will rest, depending upon th | pa 
nature of the problems which the contractors are seeking to solve through} Ec 
integration. Entrepreneurship will be most completely retained by the} uti 
farmer if the contract is for a commodity which requires little specialized! —_wl 
skills or capital and when the producer can shift to other markets or othe! _pe 
crops with ease. Entrepreneurship will tend to move into the handsd It 
the business man off the farm most completely when the products con : 
tracted for resemble manufactured commodities; i.e., when they requite | ce 
specific raw materials and specific production processes, and when the | pr 
end product is different from the same commodity produced by othe | W 
methods. These two models describe the extremes in decision-making | to 
most cases will fall in between. No advantage will be gained here by try- en 
ing to identify these in-between cases. One can readily do it for himsell. || th 
The problem itself becomes more or less significant in relation to the | 
extent to which the individual cases in the future approach the forme } or 
extreme or the latter. Tu 
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One point should be mentioned with respect to the latter extreme, that 
of decision-making completely removed from the farmer. The contractor 
must anticipate some economic advantage from contracting, since he 
usually has the alternative of producing himself. In broiler production, 
for example, what is to prevent the feed dealer or the processor from 
raising his own broilers if it is cheaper for him to do so? The answer 
must be either that there are some important entrepreneurial functions 
that remain with the producer which he can perform more cheaply than 
can the contractor, or else that the producer is performing some functions 
of other factors more cheaply. The farmer may be assuming some of the 
risks of loss, or he may be making some of the routine managerial de- 
cisions which would be too costly for the contractor to make, such as 
decisions relating to care of the chicks or repairs to the brood houses. He 
may be supplying the land and capital more economically than the con- 
tractor can secure it, or he may be taking a lower labor return than the 
market could command for labor of that quality. 

The argument that decision-making in integrated firms may involve 
different goals, less emphasis on profit maximization is not impressive. 
The fact that the integrated organization fears anti-trust prosecution, or 
that it is sensitive to public opinion does not deny profit maximization. It 
merely means that profit maximization cannot be confined to decisions 
dictated by linear programming or synthetic models. However, the 
farmer’s economic position will be precarious if his only protection against 
exploitation by the integrated firm is the firm’s desire to put other goals 
ahead of profit maximization. 

In evaluating integration and its effect on farmer decision-making as it 
contributes to or detracts from agricultural welfare, the same sets of 
paradoxes that have always been inherent in this subject must be faced. 
Economists probably have no way of knowing whether or not social 
utility is increased if farmers make slightly more money and have some- 
what more stability of income, if these objectives are secured at the ex- 
pense of reducing the farmer to the status of a hired laborer in industry. 
It is assumed, of course, that his income will be higher and more stable. 
However, there is the possibility that as integration and contracting pro- 
ceed, incomes may be lower and loss stable. Under these conditions the 
problem is one that can readily be evaluated from a social point of view. 
We know from experience that rural slums and rural poverty are harder 
to combat than slums and poverty in the cities. For one thing, alternative 
employment opportunities are not as abundant. Under such conditions 
the farmer will have lost his freedom of decision-making and will have 
gained nothing in return. His plight may go unheeded by both econ- 
omists and statesmen. It may require another Thomas Hood to write the 
tural counterpart of “The Song of the Shirt.” 
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IMPACTS OF VERTICAL INTEGRATION ON OUTPUT 
PRICE AND INDUSTRY STRUCTURE* 


J. A. SEAGRAVEs AND C. E. BisHop 
North Carolina State College 


HE concept of vertical integration is relatively new and it is not 

uniquely defined. It now appears that many laymen think of vertical 
integration as the production of items with a specific buyer in mind, As 
such it represents new efficiency in the coordination of firms, especially in 
agriculture, and as such it has caused undue concern by some people ove 
the future of the family farm. We will discuss two widely different defini. 
tions of integration and their causes before discussing some effects of in. 
tegration. 


Nature and Extent of Integration 
Definitions: 


A good deal of the controversy with respect to vertical integration has 
been a matter of definitions. The definition used makes a difference in the 
extent of integration, in the analysis of causes and effects of integration, 
and in conclusions about its future course and its effects on our social 
system. 

Some economists are inclined toward a very narrow definition of verti 
cal integration in which stages of production are “united in respect to 
ownership.” Those using this definition are usually concerned with 
questions of market control, the establishment of monopoly, and the 
breaking up of monopoly through vertical integration. It might seem that 
ownership as a category is subject to exact definition in empirical work. 
Actually, there are many degrees of ownership and ownership is often 
quite removed from management. For purposes of discussion we narrowly 
define “owner integration” as the joining of two or more firms in the com- 
plete ownership of one firm. The definition applies to horizontal as wel 
as vertical integration. 

Other economists focus their attention on decision-making and the al- 
location of resources, regardless of ownership.? These economists view 


* Contribution from the Department of Agricultural Economics, North Carolina ~ 


Agricultural Experiment Station, Raleigh, North Carolina. Published with the ap- 
proval of the Director of Research as Paper 949 of the Journal Series. d 

* Stanley K. Seaver, “An Appraisal of Vertical Integration in the Broiler Industry, 
Journal of Farm Economics, December, 1957, pp. 1487-1497. Seaver quotes the defini- 
tion of Frank Fetter from “Relative Efficiency of Large, Medium-Sized and Smal 


Business,” Investigation of Concentration of Economic Power, 'T.N.E.C. Monograph | 


No. 13, Appendix D., p. 403. ' 
*See for example, William F. Mueller and Norman R. Collins, “Integration o 
Production, Processing and Marketing,” Journal of Farm Economics, December, 199/, 
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vertical integration as a means of linking together, or coordinating, de- 
cisions of firms in two or more stages of the marketing and production 
processes. Coordinated decision-making by firms through contract or 
agreement is called “decision-integration” in this paper. Note that “owner 
integration” is a special case of “decision-integration” since scheduling 
and decision-making are coordinated under ownership. 


Extent of Integration in North Carolina 
Broiler Production 


The difference in the extent of integration under our two definitions 
is reflected in data on North Carolina broiler production in Tables 1 and 2. 
Production arrangements are classified by the degree of control the feed 


TABLE 1. ExtENT OF INTEGRATION BETWEEN FEED DEALERS AND GROWERS 
IN NortH CAROLINA BROILER PRopUCTION 


Broilers on feed in N. C. 


May, 1958 
Nature of integration or financing of growing stage 
Number 

(000) Per cent 
Grown by feed dealers in their own broiler houses 1,244 4.06 
Contracted out by feed dealers, not grown in own houses 26 ,908 87.88 
Scheduled by feed dealers, open account basis 1,470 4.80 
Scheduled by feed dealer, cash basis 998 3.26 
ToraL 30,620 100.00 


dealer has over the growing stage in Table 1. “Owner integrated” birds 
are those for which the feed dealer owns the broiler house and other 
capital items, and, therefore, has long-run control over his market and 
output. In a strict sense then, only 4 per cent of the birds are grown on 
this basis. 

Of the broilers in North Carolina 88 per cent are grown on a contract 
basis. The contracts are of a “guarantee” or “feed efficiency” type. Owner- 
ship of the broilers resides with the feed dealer. The growers can, and do, 
change feed dealers. 

Almost 5 per cent of the broilers are grown on an “open account” basis. 
The feed dealer furnishes chicks and feed on credit and sometimes retains 
title to the birds. The grower often has a right to sell the broilers when 
and where he pleases, yet this right is rarely exercised. Three per cent 
of the broilers are grown on a cash basis; however, even here feed dealers 


pp. 1471-1486, See also, Robert L. Mighell, “Vertical Integration and Farm Manage- 
ment, Journal of Farm Economics, December, 1957, pp. 1666-1669, and Emery N. 
Castle, “Vertical Integration and Farm Management Research,” Journal of Farm 
Economics, May, 1958, pp. 434-439. 


| 


1816 J. A. SEAGRAVEs AND C, E. BisHop 


normally schedule sale of the broilers for the farmer. If decision-integration 
includes the scheduling of output then virtually all the broilers produced 
commercially in North Carolina are vertically integrated. 

Integration between segments of the broiler industry other than groy. 


ing is summarized in Table 2, The separate segments of the industry | 
treated are hatching, feed manufacturing, feed retailing, live hauling, : 


and processing. The degree of integration by ownership is indicated by 


the number of firms that combine ownership of two or more segments, | 


A broad definition of ownership was used in tabulating these data such 


that partial ownership of one firm by another is included. Integration js | 


often achieved by small exchange of stock between vertically associated 
corporations. Hatcheryman A may own part of feed dealer B, and B part 


TABLE 2. ExtTENT or INTEGRATION OF NortTH CAROLINA BroILER Propuction 
AMONG SEGMENTS OF THE INDUSTRY OTHER THAN GROWING 


Integrated by part Integrated by 
ownership scheduling 
Number of segments of broiler 
industry (other than growing) Av. size AV. size 
integrated No. firms (000) No. firms (000) 
birds birds 
1 13 190 0 0 
2 39 250 2 112 
3 17 556 3 877 
4 1 480 17 305 
5 5 903 54 875 


of A, while feed dealer B owns part of processor C and C part of B. These 
three firms would be listed as one owner integrated firm of three segments 
in Table 2. Thirty-nine of the firms contacted combined two segments, 
17 combined three segments, and five firms combined all five segments of 
the industry. There is a distinct increase in the number of broilers on feed 
per firm as the number of segments of the industry owned increases, 


Formal contracts are rarely used among industry segments. The seg: | 
ments usually schedule work with one another through verbal booking | 


agreements. Decision-integration is broadly enough defined to include 
this type of scheduling. Out of 76 firms studied 54 are completely inte- 
grated and 17 firms are only one step from being completely integrated. 


Different definitions of integration do lead to quite different conclu- | 
sions about the significance of it. Decision-integration is virtually com- | 


plete in the growing stage of broiler production in North Carolina, and is 
almost complete in the five stages besides growing. The effects of decision- 
integration on efficiency, progress and competition in the broiler industry 
are of vital interest as a similar pattern seems likely in the marketing and 
production of many agricultural commodities. In contrast, complete 
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ownership of vertically associated firms is of relatively little significance 
or interest. 


Causes of Vertically Integrated Agriculture 


Before analyzing the effects of vertical integration upon output ar! 
industry structure, we must agree on the causes of vertical integration 
One of the major reasons for vertically integrating business has been to 
enable the owner to gain increased control over the price of his product 
or the prices of inputs purchased. This motive has been especially impor- 
tant where vertical integration has developed on an ownership basis. 

When a firm can realize greater profits by expanding vertically than 
horizontally it will be inclined to do so, Such profits would normally exist 
when the segment of industry to be integrated is either monopolistic, in- 
efficient, or unreliable. There are many cases in which agricultural firms 
have expanded vertically for one of the above reasons. 

Owner integration also is used to establish and protect monopolies. It 
is doubtful, however, if the existence of, or the formation of, monopolies 
has been a primary factor in the development of ownership integration in 
agriculture. 

Decision-integration is much more important than ownership integra- 
tion in agriculture. In the decisions type of integration, ownership is not 
necessarily passed from one decision-making firm to another. The essential 
element is that decisions (especially output decisions) of two or more 
units are coordinated through contracts or agreements. In order to under- 
stand the causes of decision-integration in agriculture we must have some 
appreciation for developments that have taken place in the retailing and 
processing of farm products. 

During the last decade, the number and the sales of supermarkets have 
expanded at a phenomenal rate in the United States. These stores market 
large quantities of agricultural products in fairly stable volumes over time. 
They also require products of uniform quality. M. J. Thomas, agricultural 
counsel for the Kroger company, in discussing vertical integration, re- 
cently pointed out some of the problems that face the modern super- 
market. 


“As a food retailer, our job is to sell food. We believe we are specialists in this 
field. But to sell food and provide values, we must have products available in 
quailty, of uniform quality, and from a dependable source of supply. This is 
the only way, we can satisfy our boss, Mrs. Consumer. When one of these three 
prime requirements is not met, we think of integrating our operations.” 


*M. J. Thomas, “Mass Merchandising Helped Integration Develop,” paper pre- 
sented at the Eighth Annual Meeting of the National Institute of Animal Agriculture 
held at Purdue University, April 20-22, 1958, published in “Impact of Integration” 
prepared by American Feed Manufacturers Association, 53 W. Jackson, Chicago, IIl., 
May 1958, p. 20. 
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Thomas may have added that the Kroger company needs quantity 
quality and dependable supply at the lowest possible price. Competitio, 
among stores in price as well as quality has forced new efficiency, espe. 
cially in coordination, right back to the farm. 


It is often more difficult to standardize the quality of agricultural prod | 


ucts than nonagricultural products. Nevertheless, the housewife, in mak. 
ing purchases, expects to receive products of uniform quality. The neces. 
sity of obtaining products of uniform internal quality has made it neces. 
sary to specify certain production practices at the farm level. The demand 
of supermarkets for large volumes of products of uniform quality fron 
dependable suppliers has forced coordination or integration of decisions 
from retail market outlets to farmer producers. 

The complexity of the modern market economy has placed greater em- 


phasis upon coordination and control. Efficient operation of the economic _ 
system requires transmission to relevant decision-making units of informa. 


tion regarding prices, technology, and product and input flows, In the 
past we have relied heavily upon prices to filter the wishes of consumer 
back to farmers. This means of transmitting information inherently con. 
tains costly lags. The information transmitted to producers concerns con- 
sumer decisions at a particular point in time. After eventually receiving 
this information producers must make production plans consistent with 
the information. 

As the economy has become more complex it has become apparent that 
gains could be realized from a smoother flow of information from con 
sumers to producers. Producers’ decisions could conform more closely to 
the wishes of consumers if producers have information at the time pro- 
duction decisions are made concerning the amounts and kinds of products 
wanted by consumers at the time the product will be ready for sale. 

Basic changes that have taken place in techniques of production and 
processing of agricultural products also have encouraged integration 
Agriculture is being rapidly transformed from a business based on att 
to a business based on science. In their attempts to increase efficiency, 


producers have been quick to adopt innovations in agricultural produe- 


tion and processing. 

The adoption of many scientific advancements requires investments of 
substantial quantities of capital in specialized equipment. Often it is not 
profitable to adopt new techniques and invest large sums in specialized 
equipment, unless output is expanded. For this reason, economies of size 
in a particular process such as egg grading may force it off the farm and 
into a central plant. Many farmers find that they can have higher profits 
by concentrating on the performance of a few jobs. Capital shortages also 
prevent the individual farm operator from performing all of the jobs 
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involved, Consequently, specialization has developed in production and 
in processing of agricultural products on a scale never before witnessed in 
this country. 

As producers have tended to specialize in the performance of relatively 
small jobs, the need for coordination of decisions of producers has in- 
creased. Individual decision makers now contro] relatively small segments 
of the total production and marketing. Because of this segmentation of 
control the possibility of uncertainty has increased compared with that 
which existed when one individual controlled production and marketing 
decisions at all levels. Through specialization, interdependence among 
decision-making units is increased. The profits of firms at each stage 
depend upon the decisions made by firms at each other stage in the pro- 
duction and marketing process. Mass production techniques cannot be 
employed effectively without a fairly uniform flow of raw materials to 
processing plants. Supplies must be predetermined and deliveries sched- 
uled as needed for efficient operations. It has become necessary, therefore, 
for persons making decisions at one stage in production and marketing to 
have information with regard to the decisions made by others at earlier 
stages. 

Decision-integration also is associated with imperfections in capital 
markets in agriculture. Expensive innovations coupled with constant 
pressure for adjustment and efficiency have created a need for additional 
investment. Decision-integration has made it possible for farmers to com- 
bine their resources with resources owned by others and thereby to ob- 
tain capital needed for farm adjustments at reasonably low risks. 

In summary, there appear to be two basic factors leading to the de- 
velopment of decision-integration in agricultural production. They are: 

(1) The demand of modern retailers for larger and steady volumes of 
uniform and high quality products at the lowest possible price. 

(2) The greater specialization that has resulted from size-increasing 
innovations in the production and marketing of farm products. Both of 
these factors call for more efficient coordination of the production 
processes between the grower and the consumer. 


Effect of Vertical Integration on Output of Firms 


In a competitive or a monopolistic industry the effects of changes in 
economic conditions upon output of a firm may be analyzed in terms of 
the effects upon individual cost and revenue functions of firms. Shifts in 
cost and revenue have less predictable effects upon output under condi- 
tions of monopolistic competition or bilateral monopoly. We will ignore 
the problems of the latter here and think in terms of a simplified model. 
Factors associated with integration which increase revenue or decrease 
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cost will be considered as providing an incentive to increase output, and 
vice versa. The framework within which we will discuss the relationship 
of integration to the output of firms is sketched in Figure 1. The me 
tions that cause integration affect cost and revenue functions. Three fac. 
tors that result from better coordination also affect output. These are: 
risk reduction, better resource allocation, and more rapid technological 
advance. 

Specification of uniform quality by retail outlets should increase costs 
per unit due to the grading costs and the losses of rejected items. At the 
same time, revenues should be increased. The effect upon output of firms 
is indeterminant. 

Constant volume applies both seasonally and over time. More even 
seasonal production would be cost and revenue increasing in most cases 


Fiaure 1. ror Discussing RELATIONSHIP OF INTEGRATION TO OuTpUT 


Factors creating Results of coordi- 
Basic forces demand for better nation that increase 
coordination output per firm 


Uniform quality 
Competitive Constant volume 
supermarkets— Large volume Risk reduction 


Decision integration ae resource allocation 


Technological—Specialization 


More rapid innovation 
advance 


with the effect on output indeterminant. If a firm can plan on a constant 
volume over a number of years it may well have lower costs than if a 
flexible plant is necessary. Short-run marginal cost of plants designed for 
a specific output would also be more inelastic than the short-run marginal 
cost of a flexible plant. The discounted marginal revenue function of a 
firm that can plan on a steady volume would likely be higher than that of 
a firm with highly variable outputs. A reduction in costs coupled with less 
discounting of revenue should have an output-increasing effect upon the 
firm. 

When demand increases supermarkets can expand volume of a pat- 
ticular item by persuading present suppliers to expand or by taking on 
new suppliers (owner integration is, of course, another possibility). The 
same applies to the supplier, who deals in turn with a number of special- 
ists. Buyers prefer to expand by getting their present suppliers to expand 
because the total cost of coordinating the output of firms increases as 
the number of firms coordinated increases. There is a cost incentive, there- 
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fore, leading to expanded output of existing firms when the volume of 
sales of final purchasers increases. 

Many of the technological advances in farming and agricultural in- 
dustry have been output-increasing. If this were not true they would not 
lead to specialization. The cost functions are reduced relatively more for 
the large scale enterprises than for the smaller ones. As integration re- 
duces risk and encourages technological innovation, it also leads to ex- 
panded production of the integrated commodity. 

Reduction of risk would normally raise the discounted marginal revenue 
of a firm or reduce its discounted marginal cost. Either would increase 
the optimum output of the firm. In many respects decision-integration 
in agricultural production has provided the same elements as a forward 
price support program. Floors are placed on the price of the product for 
the period of production. Producers know at the time they make produc- 
tion decisions approximately what net revenue to expect from their 
resources. Futhermore, the prices to be paid are established by private 
enterprise and there is little likelihood of encountering large surpluses 
such as have occurred under government price support programs. 

Integration need not involve an exchange of resources. In many cases 
it is simply purchasing on contract. However, in most contract farming 
a resource exchange is a significant part of the integration. The broiler 
feed dealer contracts with the farmer to feed and grow the dealer's birds. 
Often feed dealers are faced with a problem of selling more feed or going 
out of business. It is not surprising that they choose to sell feed through 
their own birds. If contract integration operates like a lease to facilitate 
a more nearly optimum allocation of resources it is again cost reducing 
and quite likely output increasing. A lease facilitates the exchange of the 
use of resources which parties to the lease do not wish to sell, or for 
which they simply cannot find any better means of exchange. 

Integration may also lead to a greater availability of capital because 
lending firms outside the integrated industry have more confidence in 
planned and steady production. Movements of capital within the in- 
dustry may be easier because decision integrated firms will be familiar 
with any advantages of owner integration and therefore allocate their 
capital where it can earn the highest returns, Integrated broiler produc- 
tion has been characterized by competition among feed firms in extending 
credit to their grower customers. Some firms supply broiler houses, equip- 
ment, litter, and even fuel on credit to their growers. Broiler production 
has flourished, of course, in areas where this type of generous production- 
oriented credit is very necessary. Farmers with poor alternatives often 
forget their personal reluctance to borrow in the face of such tempting 
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opportunities. The effects of this credit on output per firm are obvioy 

Supervision is another input made available to the contract farmer 
which can have a decided effect upon the size of farm enterprise. Particy, | 
larly when an enterprise is undergoing rapid technological transition yi) | 
the supervision accelerate the adoption of cost reducing methods, If the 
type of contract and the supervision encourage a grower to improve his | 


methods and expand he may be able to do both at a more rapid rate thay | 


if he were on his own. (It should also be recognized that the unit cost of | 
supervision would normally fall as the size of the units supervised jn. _ 


creases.) 
The lower risk which results from integration together with greater 
availability of capital and supervision all suggest more rapid adoption of 


new techniques. The fact that many of the techniques are output increas. | 


ing, in the sense that they favor large firms, and few are output decreas. | 


ing, while almost all reduce costs, means that output per firm will expand, 

In summary, we submit that the same forces that bring about integra. 
tion also bring about an expansion in the output of firms. At the same 
time, vertical integration results in these three conditions which are def. 
initely output increasing: risk reduction, better resource allocation, and 
more rapid technological advance. 

Owner integration achieves the same results as decision-integratio 
and goes a step beyond it to assure long-run coordination and direct 
control. Any factors that cause an increase in output of firms under dec. 
sion-integration should apply to owner integration as well. It is difficult 
to point to any real ways in which the joining of ownership, as an addi- 
tional step, would cause any additional increase in the size or efficiency 
of firms. Actually, the services and capital of one manager are spread 
much thinner under owner integration and the size of individual sectors 
is often smaller. 


Vertical Integration and the Competitive Structure of an Industry 


We have seen in the above section that vertical integration accelerates | 


the forces operating in the economy tending to increase the size of firms. 
By reducing the costs associated with risk, vertical integration provides 
an incentive for expanded output of a product. In their drive to achieve 
efficiency and to reduce costs, firms are quick to adopt innovations leading 
to economies of scale when risk is reduced through integration. The 


process through which vertical integration increases the size of firms, | 


therefore, often is a competitive rather than collusive process. 
As long as firms in the industry remain competitive, a reduction in costs 
of individual firms should result in an increase in total output. The price 


should fall for the product and supposedly the public would be better 
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off. If consumer welfare is thought of in terms of equality of the ratio 
of the price of each product to its marginal value product, then it is very 
possible for decision-integration to result in malallocation of resources in 
the sense that more resources will be allocated to the decision-integrated 
industry than to industries facing less intensive competition or more risk. 
Perfectly competitive industries would be expected to allocate resources 
in such a way that the ratio of the price of each input to its marginal value 
product would be unity when profits are maximized. Firms in industries 
characterized by large amounts of uncertainty, however, tend to equate 
the price of each input with a highly discounted marginal value product, 
thereby leaving the ratio of the price of the input to its marginal value 
product at less than unity. A reduction in risk through decision-integra- 
tion, therefore, may cause excess resources to flow to integrated industries. 
Under these conditions we would expect the price of the product pro- 
duced under vertically integrated production to be depressed relative to 
the prices of products in other industries. 

As prices of products produced in vertically integrated industries fall, 
firms which cannot obtain the capital necessary for innovation will be 
forced out of business. If firms are going to become larger and fewer in 
number, then vertical-decision-integration will accelerate this tendency. 

Vertical-decision-integration also affects the structure of some industries 
through elimination of the need for some marketing services. Decision- 
integration involves direct negotiation between farmers and processors. 
The services of terminal markets, auction markets, and other similar 
markets, therefore, are not needed in an integrated operation, and these 
markets may be expected to disappear except as they perform functions 
directly involved in the processing of agricultural commodities. 

But, will vertical integration lead to more or to less competition in 
an industry? As rationalization of the industry takes place through attri- 
tion of the less efficient firms, the remaining firms will become more 
homogeneous. Profits are reduced and these firms may naturally seek 
to reduce competition through horizontal coordination.‘ 

Vertical-decision-integration, therefore, could lead to horizontal- 
decision-integration. Even at present there is a distinct tendency in broiler 
production toward area collusion or even statewide bargaining groups. 


‘The most significant effects of horizontal coordination need not be accompanied 
collusion or even contact. Fellner made this point quite clear. “The difference be- 
tween ‘true’ agreement and quasi-agreement is that the former requires direct con- 
tact while the latter does not. This difference is not always insignificant. But from the 
economic point of view the difference between true agreement and quasi-agreement is 
one affecting fine points more than fundamental characteristics of a problem. The 
distinction is analogous to that between ‘collusion’ and what we call spontaneous co- 
ordination.” William Fellner, “Competition Among the Few,” New York: Alfred A. 
Knopf, 1949, p. 16. 
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We may expect a tendency toward bilateral monopoly as horizontal inte. 
gration develops. One sector of a vertically integrated industry may haye 
economies of size that reduce that sector to just a few firms, Collusion 


among these few firms may bring about collusion among many ind. | 


pendent firms in another sector.® 

Interest centers on the question of whether growers could be exploited 
by this sort of horizontal area collusion. As long as the collusion is not 
strong enough to restrict entry of new firms it is difficult to imagine any 


serious exploitation. If the colluding firms continue to expand total pro. | 


duction, there is also little likelihood of grower exploitation. Exploitation 


would seem most likely if an area should stop expanding. Farmers could © 


be kept in production at returns which just cover variable costs, With 


the many alternatives that are normally available to farmers, however, it 


is difficult to imagine they will remain exploited for any long period of 
time. 
One answer of farmers to exploitation by horizontal highly integrated 


dealers is, of course, horizontal integration of themselves. However, this | 


cannot achieve its objective without power to control the entry of firms | 


into the industry and to regulate production. For this reason it is quite 
unlikely without government support. If other segments of industry be. 
come horizontally integrated, survival of the family farm may depend on 
the willingness of farm operators to integrate horizontally in order to gain 
strength in market decisions. 

Many persons are concerned about whether the family farm will be. 
come technologically outmoded and its key enterprises owner-integrated. 
Survival of family farms depends upon the ability and willingness of 
farmers to adjust to changing economic conditions. In integrated systems 
of production farmers must become specialists in providing the services 
wanted by the market. Furthermore, they must be willing to coordinate 
their decisions with those of other producers in the industry. If farmers 


find it difficult to adjust or if gross inefficiency prevails in the industry, | 


vertical owner integration will likely develop. 


DISCUSSION: IMPACTS OF VERTICAL INTEGRATION ON 
OUTPUT PRICE AND INDUSTRY STRUCTURE 


STANLEY K. SEAVER 
University of Connecticut 


In general, the Seagraves-Bishop paper presents a rather orthodox com- 
petitive picture and analysis of vertical integration; indeed, rather too 


*The authors do not mean to imply that this is a particularly gloomy prospect 
Bilateral monopoly may lead to certain efficiencies sooner than a system of oligopoly 
facing competitive sellers. See Fellner, ibid. Ch. 11. 
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orthodox in view of our lack of knowledge about the adoption of technol- 
ogy, the efficiency of firms of various sizes, and the changes in market 
structures in relation to the functioning of the agricultural economy to 
name only a few. 

The distinction made between “owner integration” and “decision- 
integration” is important only if it leads to different results—in the con- 
text of their paper to differing outputs, prices and market structures. The 
fact that the greater portion of the output of a product is produced under 
conditions corresponding to the so-called “decision-integration” may only 
substantiate the proposition that this is the easier method to accomplish 
the same results. Different producers have different ways of arriving at 
the same costs and output. In the short run, the outputs and hence prices, 
in the competitive model posed in the paper would be the same under the 
two kinds of integration. As a matter of fact, the authors subsequently 
conclude that these two kinds will lead to the same output although the 
time period is not designated. Owner integration could result in the dis- 
continuation or reduction in output because the short-run price in one 
sector of the integrated firm may be below marginal costs. However, 
even in the short run this possibility seems remote because it would cause 
a reduction in the output of the other sectors where price was above 
marginal cost. Even in the long run, assuming the same degree of com- 
petition or monopoly under each definition, output and prices would be 
expected to be the same. 

Although the primary aim of integration may be cost reduction, as the 
authors state, the unified policy resulting from the coordination of ac- 
tivities leads inevitably to a limitation, if not to the elimination, of com- 
petition among the firms concerned. It would be interesting after integra- 
tion had been in effect for a period of years, to have data on the portion 
of the factor or the product market which a given firm controlled in a 
given supply area. Moreover an extremely valuable study would be one 
designed to determine the impetus to integrate which the limitation of 
supply, by the integrating firm, forces upon the nonintegrated firms. 

In general as the paper states, risk is reduced and hence output in- 
creased as the result of integration. But two important exceptions should 
be noted. One, many apparent reductions of risk turn out to be a transfer- 
ence or at most an averaging of risks. As the paper by Mueller and Collins 
and the discussion by Snodgrass‘ indicated, price uncertainty may be re- 
duced, but the risk of letting a new contract is or may be increased in 
the long run. Second, the disappearance of alternative customers and 


"Willard R. Mueller, and Norman R. Collins, “Grower-Processor Integration in 
Fruit and Vegetable Marketing,” Journal of Farm Economics, December, 1957, pp. 
1471-1483. See also discussion by Milton M. Snodgrass, Journal of Farm Economics, 
December, 1957, pp. 1483-1486. 
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sources of supply exposes concerns that must continue to rely upon the 
“free” or “open” markets to unusual risks. Here risk for the economy a, 


whole or for the industry has simply been transferred from one Group of | 
firms to another. And further, lack of alternatives may have effects op | 


bargaining power similar to the effects of monopoly or monopsony, 
There is serious doubt that the retail stores have or necessarily wil 
play quite as passive a role in integration as the quotation by Thoma 


seems to indicate. Vertical integrating is the real role of giant retail q. | 


ganizations which makes them the key to competition in food industries 


Large retailing organizations cannot practice price discrimination in the _ 


stages in which they do not operate, hence are unlikely to remain passive, 


The statement that a constant volume in the long run would lead 


lower plant costs for an inflexible plant compared to a flexible plant, seem; | 


to implicitly refer to a single plant firm. But multiple plant firms or a 
industry can achieve flexibility by building and then opening and closing 
a number of inflexible plants. Do we know that such flexibility always 
achieves lower costs for the firm or the industry? And if the entrepreneur 
expects to be faced with price variation in the long run even a singe 
plant firm may decide to build a flexible plant. 

It is uncertain how the discounted marginal revenue of a firm with 
constant volume in the long run is higher than that of one with variable 
outputs. Under perfect competition the same long-run price variation 
would be facing both the flexible and inflexible plant or firm. Only on the 
assumption that cyclical price movements, as well as volume, will be 
dampened or nonexistent will the discounted marginal revenue of a firm 
be higher. Integration does not assure a dampening of business cycle 
fluctuations. 

That cost functions are reduced more relatively for larger than smaller 
scale enterprises is doubtful. If this point refers to a downward shift in 
the entire long-run curve, it would imply that new technology is generally 
oriented toward the relatively larger firm and that larger firms have a 
constantly widening margin of efficiency over the smaller. 


In an excellent article, J. M. Blair presents evidence from widely differ- 


ent industries including bread, rubber tires, mixed fertilizer and super. 
phosphate, which leads him to conclude: “Not only has this long-term 
increase come to a halt [in size of plant] but it appears that as a result 
of new decentralizing techniques in the fields of power, material mz 


chinery and transportation, technology is now tending to promote 4 | 


smaller rather than a larger scale of operations.”? But it could be added, 


not necessarily a smaller scale of organization. It would be valuable in | 


*John M. Blair, “Does Large-Scale Enterprise Result in Lower Costs?—Tect: 
nology and Size” American Economic Review, Vol. 88 (1948) p. 151. 
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analyzing integration to have empirical evidence which would indicate 
whether integration is quite as cost reducing as many are inclined to 
believe. 

The premise that integrated firms make more rapid technological ad- 
vance is open to question. It seems to implicitly assume that the larger 
business enterprise resulting from integration, either through outright 
ownership or decisions coordination adopts technology faster than smaller 
firms. There seems to be little evidence and few reasons to indicate this 
to be true with two possible exceptions. One, where the fixed costs of 
the new technology are so high as to exclude adoption by the smaller 
firm; and two, where the development of the new technology is expensive 
and developed within the integrating firm. On the latter point most of the 
technology in agriculture, whether production or processing, is developed 
by firms independent of those integrating. How much do we really know 
about the adoption of technology in relation to size, age degree of com- 
petitiveness in the market and other characteristics of the firm? The 
greatest cost reductions seem to stem from organizational, and not me- 
chanical or biological innovations. 

I am not so optimistic as the authors that the market structure is apt to 
closely approximate the competitive model. The authors seem to shy 
away from their statement that “even at present there is a distinct tend- 
ency in broiler production toward area collusion or even state wide bar- 
gaining groups.” A few small firms in an isolated supply area may exert 
equally as much private control of the market as is possible by giant 
corporations. And they might have added that often the forces making 
for combinations are not the economies that result, but the natural tend- 
ency to quit competing and combine. 
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BILATERAL MONOPOLY IN FARM LEASING* 


Myron P. KELSEY AND MELVIN R. JANSSEN 
Purdue University, and Agricultural Research Service, USDA 


ARM leasing is a means of enabling one agricultural resource owne | 


to combine his resources with those of another agricultural resource 
owner. This combination exists primarily as a means to achieve produc. 


tion. The functions of a leasing agreement, therefore, are twofold: | 
(1) to facilitate the control and organization of resources for production | 


and (2) to distribute the product between the resource owners. 
It is traditional in the study of agricultural leasing practices to use the 
theoretical model of pure competition. It is assumed that there are 


large number of buyers and sellers. However, the tenant and landlord ! 


do not operate under purely competitive conditions. Their relationship i 
more like competition among a few buyers and sellers. This is especially 


true in part-owner operations where the owner-operator of a tract of land | 


rents additional land. Distance between tracts under this form of leasing 
is a highly restrictive factor. When a farm (tract) becomes available for 
renting, there are only a small number of potential renters who leam 
about it. Few of these make any attempt to lease the farm. In fact, ina 
recent Indiana study it was found that approximately half of the landlords 
approached the tenant and asked him to operate the farm. In most cases 
of this kind it never becomes common knowledge that the tract is for 
rent. Similarly, for any tenant, there are few tracts in the area which he 
can rent, or because of distance or other factors considers it feasible to 
rent. In the same study of part-owners, it was found that the maximum 
distance from the home farm to the rented tract was nine miles and aver- 
aged one and one-half miles. Thus, most lease bargaining involving patt- 
owners very quickly becomes a single landlord and single tenant relation. 
ship. 


The single tenant-single landlord relationship is more nearly that of | 


bilateral monopoly than that of pure competition. This situation will con- 
tinue for the duration of the lease, which usually is for one year with tacit 
understanding that it will continue for an indefinite period under “suitable 
conditions” which are seldom defined. A limited number of potential 
competitors is possible. However, the two individuals are highly de. 
pendent on each other to produce a common product(s). The share of 
the product is rigidly fixed by custom, but the shares of the inputs are 
not. Thus the two individuals bargain over which will provide each of the 
services required for production. 


® Purdue Agricultural Experiment Station Journal Paper, Number 1373, Project 
895. 
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This is illustrated in Figure 1, assuming two individuals, the landlord 
and the tenant, exchange services. Assuming that both parties have per- 
fect knowledge, we can make use of individual indifference maps and 
the box diagram as outlined in Scitovsky.1 Here the main concern is with 
the efficiency of distribution of services between the landlord and the 
tenant when the share of the product is fixed but the total is variable. 


A 


L Oy 
tt 
\ Ip 
\ 
P. 
% 
Py 
RW 
o 
\ 
N 
I 
\ 
K / 
/ 
/ 
> 
v 


Tenant Services 


FicureE 1. 


If both were perfectly competitive, when Pr is the price offer curve of 
the tenant and Py; the price offer curve of the landlord, they would ex- 
change services at D on the contract curve KL. The price, Pd, indicates 
— of exchange of the value of tenant services for those of the land- 
ord, 

If either the tenant or the landlord should become a price maker, it 
would be to his best interest to set a price on the other party's price offer 
curve which is tangent to his highest indifference curve, such as at M or N. 
However, the threat of losing altogether the services of the other party 
will force each to set a price at some point between N and D or M and D. 
Hence, if either party is a price maker, trade will take place at some point 
off the contract curve, unless trade occurs by accident at D. 


‘Tibor Scitovsky, Welfare and Competition, Chicago: Richard Irwin Inc., 1951, 
Ch. 19, pp. 414-429, 
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Bargaining is unlikely to lead to a price agreement alone; it usy 
also encompasses the quantities to be exchanged. Therefore, at any initig | 
price that has been established, Pr, the tenant does not obtain as may 
landlord services as he would like and would be willing to make a pric 
concession in return for more services. The landlord in his tum woul | 
be willing to pay for the advantage of lower-priced tenant services }y 
offering more services of his own. In this way, the two parties can reach | 
an agreement that brings them into an area enclosed by their indifferenc, | 
curves intersecting at R. The new situation is preferable to R for both | 
parties. When the agreement brings the two parties to the contract cure | 
it is final, as it does not leave room for a new agreement which is prefer. ! 
able to both parties. 

As far as efficiency is concerned, bargaining between the landlord ani h 
tenant leads to the same result as pure competition. The difference is cop. 
fined to the division of responsibility for the contribution of inputs to th 
production process. It is not necessary for maximum efficiency that fixed | 
inputs be divided in the same proportion as output or that each fixed 
input be paid according to its marginal productivity. This corresponds ty 
the price-quantity agreement in which the landlord and tenant are bu. 
gaining for a total bundle of fixed resource services. Their relative ba. 
gaining power sets the price of the agreement. Since the quantity i 
simultaneously determined with the price, efficiency is not affected, 
Strictly variable inputs follow the same pattern if both price and quantity 
are agreed upon in the bargaining process. However, if price alone is 
determined and the quantity of the service to be provided is left to the 
discretion of the contributor, then the equal proportions rule applies, 
When both price and quantity are bargained for, the cost of inputs need 
not be divided in the same proportion as the output. It is only necessary 
that the cost of inputs be divided so that the n°‘ value of the product o 
the input makes one party better off withou' © ‘ecting the other partys 
long-run interest. 


If bargaining by both parties permits them to reach an efficient solu- | 


tion similar to that under perfect competition, why is there such a wide 
variety of agreements to be found im one type-of-farming area? Thi 
variety exists primarily because of three factors: (a) incomplete agree- 


ments, (b) differences in resource services available and (c) differences in 


bargaining power. 

It is unusual for parties in a leasing arrangement to make a complete 
agreement on all phases of a lease when they make the initial agreement. 
As problems arise, they negotiate further, adding to the area of unde. 
standing. Thus at any time, the lease may be incomplete in important 
details. This is particularly true if the lease has been in force less than 4 
year. 
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Differences in quality and quantity of resources affect the character of 
the lease. Even within a type-of-farming area, there are obvious differ- 
ences in quality of land. Equally apparent are the differences in the re- 
source services that can be provided by tenants, These services may be 
in physical inputs (including management) or may be in timeliness of per- 
formance of work. It is not unusual that, of two tenants with similar 
physical inputs, one can achieve vastly greater production because opera- 
tions were performed in a more timely or better fashion. The landlord 
seeks to maximize his share of the product by selecting the tenant with 
the highest output from the combination of services the landlord must 
furnish. In order to secure a higher output, it is necessary to make some 
concessions on certain items to secure the services provided by the 
superior tenant. This contribution of the landlord may even be in non- 
productive services such as a better dwelling. Less apparent than the 
differences already discussed are the differences in productivity of land 
that arise because of the difference in acreage of land owned by tenants 
or part-owner units. This affects timeliness of operation, and hence the 
productivity, of a tenant’s services allocated to a rented tract. 

Another source of differences among agreements may arise from the 
relative bargaining position of the parties involved. In some areas, where 
farms are small and a large proportion of them are operated by the 
owners, relatively few farms are for rent. Under these circumstances the 
demand for rented tracts is likely to be large and the supply small. The 
marginal productivity of rented land to the tenant in this situation is likely 
to be high when added to small tracts. While there is still a bargaining 
situation, the greater power is likely to rest with the landlord. Bargaining, 
therefore, does not take place between equals. At the same time, bar- 
gaining by tenants and potential tenants will under these circumstances 
move toward a desirable solution from the viewpoint of efficiency. The 
solution will differ from that under a situation of equal bargaining power. 


Summary 


It has been hypothesized that tenant-landlord relationships do not take 
place under purely competitive conditions, but under a system character- 
istic of a few buyers and a few sellers. This represents an efficient system 
under the assumption that bargaining for both price and quantity takes 
place. As a result of this bargaining, vastly different leases appear under 
a fixed system of sharing in the product. Workers in farm leasing can well 
spend more effort showing farmers and landlords how to bargain on a 
lease which provides for efficient production of the product. More efficient 
bargaining will contribute to efficient production, whereas undue empha- 
sis on “equal shares” and “equal contributions” may fail in a dynamic 
situation where bundles of fixed resources become important. 
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DECLINING DEMAND FOR PORK—RECONSIDERATION oF 
CAUSES AND SUGGESTED PRESCRIPTION FOR REMEDY 


Patrick J. 
Oscar Mayer & Co. 


HE demand for hogs and pork has been declining for about a dec. 
( eed Very often the reasons given for the decline are fat pork and 
pork fat. Because of this, extensive publicity and effort have been ex. 
pended to counter this excess fat with leaner meat-type hogs. However, 


even if the goal of all meat-type hogs yielding high quality pork is 


reached, it is likely that the hog and pork industry may continue to find 
itself in difficulty competing against other meats, particularly beef. This 
will be true unless many of the conditions existing during the past decade, 
apart from the lean-fat argument, which have been unfavorable to pork, 
are reversed. 


After rising from the 1930's, the demand for hogs reached a peak in | 


about 1946 and 1947. Since that time, demand has apparently declined al- 
most continuously. On the other hand, little variation in the demand for 
beef cattle is apparent during the same time. Thus, the demand for hogs 
has declined relative to beef cattle during the last 10 years. (See Figures 
1 and 2.). 

Comparison of deflated prices and per capita consumption also tends to 
show that pork demand has declined relative to beef since the end of 
World War II. Evidently there has been little relative change in average 
cost of production between hogs and beef cattle because the difterences 
in demand have manifested themselves in widening differences in per 
capita consumption between pork and beef. Beef consumption per capita 
from 1953 through 1957 was the highest of this century. Pork consumption 


per capita in 1957 exceeded only seven other years of this century, four | 
of which were from 1935 through 1938 when severe droughts cut grain 


and hog production. 

While an improvement in the meatiness of the pork product probably 
would be one important step toward strengthening public acceptance 
and demand for the product, it appears that other factors, not directly 
associated with the degree of fatness of pork, are associated with the 
demand decline. 


Causes for Decline in Demand for Pork 


The relative demand decline in pork corresponds to the revolution in 
meat retailing. There are probably several reasons for this. The merchan- 
dising of fresh pork at retail is hampered by a higher rate of store shrink- 
age relative to beef. Modern large meat departments tend to keep better 
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PER CAPITA, U.S.—1946-1957. 


records and are better able to detect sources of waste and shrinkage. This 
tends to influence retailers and the shelf space they devote to different 
meat products. 

Modern large supermarkets have initiated and promoted self-service 
retail meat operations with practically all meat sold under this system 
being pre-cut or sliced and pre-packaged. These cuts are then displayed 
and consumers select their purchases from those displayed in the meat 
case. Under such conditions, beef may seem more desirable because of its 
deep red color compared with the lesser-colored pork. Even the fat on 
these products might favor beef because the contrast tends to make the 
beef appear a deeper red in color, whereas the color contrast is not as 
great for many pork items. 

Another factor associated with modern supermarket merchandising 
which may favor beef relative to pork is the policy of meat department 
managers to purchase within a narrow range of beef grades. Impersonal 
food retailing is built upon the principle of uniformity and consistency of 
the quality of the product. Beef is usually purchased within a very narrow 
range of a government grade by the supermarket. This tends to make the 
appearance and quality of beef very uniform, perhaps more uniform than 
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FIGURE 2, AVERAGE PRICE RECEIVED BY FARMERS FOR BEEF CATTLE AND BEEF 
CONSUMPTION PER CAPITA, U.S.—1946-1957. 


pork. To the degree that this is true, beef probably gains in consumer 
appeal relative to pork. | 

Rapidly rising real income among consumers since World War II has 
also probably favored beef relative to pork. The recent government survey 
of United States households showed that as their incomes increased, con. 
sumers tended to eat more beef relative to pork. 

The same study, when compared with a similar survey in 1942, showed 
that beef consumption of rural families has increased relative to pork. 
This has probably resulted from the urbanization of rural people's eating 
habits, better transportation to city retail markets, increased use of freezer 
in rural homes and less home slaughter of hogs on farms.” 

Recent trends toward more industrial and school cafeterias has prob- 


ably favored beef relative to pork since more pork is usually used in pre- | 


pared luncheon meat items, a longtime favorite in pre-packed lunches, 
Despite this, per capita production of sausage items under federal inspec. 


*Harold F. Breimyer, and Charlotte A. Kause, Consumption Patterns for Meat, 
as reported in the 1955 Household Food Consumption Survey, A.M.S.-249, U.S.D.A. 
May, 1958, pp. 18-32. 

* Ibid., pp. 14-17. 
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tion has increased from 9.6 pounds in 1947-49 to 11.4 pounds in 1955-57, 
or almost 20 per cent. Evidently, little of this increase can be accounted 
for by increased vacation demand for prepared meats since production 


ig a year-around process. The average index of production of sausage 


items from 1958 to 1957 varied only from 91.0 in December to 108.2 in 
uly. 

For years before as well as since 1947, the demand for bellies, from 
which bacon is made, has declined faster than for the other two major 
wholesale items, loins and hams. Lighter physical workloads for a large 
percentage of the population have probably stimulated a trend towards 
lighter breakfasts at which meal most bacon is consumed. The fact that 
bacon cannot be as quickly prepared as other breakfast items, such as 
eggs, cereals, juices and other beverages, may tend to decrease its demand 
in this age of quickly prepared meals. 

The increased proportion of meals eaten outside the home may have 
added to the demand for beef relative to pork. Many pork items require 
longer preparation time and are thus handicapped at custom-cooked-to- 
serve restaurants. The fact that spareribs, a popular “eating out” item, 
has decreased in demand relatively less than other major pork cuts in 
recent years may indicate the importance of outside-the-home eating. 

Since 1947, increases in consumption of poultry per capita may have 
competed more with pork than beef. However, a limited study in one 
city over 13 weeks by Farris and Baker indicated a greater cross-elasticity 
of demand between beef and poultry than between pork and poultry.’ 
This increase in poultry consumption has resulted from lower costs of 
production and supermarket merchandising of a uniform and consistent 
product. 


Rate of Decline in Demand for Pork Items 


Demand for different pork items has not decreased in the same propor- 
tion during the postwar years. Among the major products, demand for 
spareribs has probably declined least. (See Table 1). Yet, this product 
has one of the lowest lean to fat ratios among the major cuts. Demand for 
hams and loins has also declined less than for the average of all pork. 
The largest dollar and percentage declines have occurred for the shoulder 
items, picnics and butts, and for bellies. The dollar decline in prices of 
lard has been less than for any major pork meat item, but the percentage 
decline in lard prices has been greater. These comparisons do not seem 
to offer much evidence of greater consumer preference or dislike for fat 
cuts, 


*Paul L. Farris, and George Baker, unpublished study, Purdue University, Agri- 
cultural Experiment Station, 1957. 
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TaBLe 1. AVERAGE WHOLESALE Prices or Various Pork Items, 
1947-49 CoMPARED WITH 1955-57 


Average price/cwt. 


Pork cut Weight range autor Percentage 
1947-49 1955-57 change —_—_change 
Spareribs 3/dn $39.81 $34.66 —$5.15 
Loose Lard 18.00 11.33 — 6.67 
Loins 8/16 47.76 40.82 6.94 -145 
50% Trimmings 24.18 17.02 — 17.16 | 
Hams 10/16 49.45 41.75 — 7.7 | 
Picnics 4/8 33.58 23.63 — 9.95 
Bellies 10/16 $8.53 26.27 —12.26 —31.8 § 
Boneless Butts 14/44 53.36 38.96 —14.40 -97.9 | 
Hogs, Chicago (Drsd. Wt. 70% basis) $1.83 22.69 — 9.14 -97 


Source: Packers Daily Record, Published each week day by James P. Lennon & Co., Boar 
of Trade Building, Chicago 4, Illinois. 


Comparison of price changes of light and heavy weights of the same | 
pork cut may offer some evidence of the importance of fat in the decline | 


for pork, since the degree of fatness and weights of pork cuts are some. | 


what related. It is somewhat difficult to compare price changes since the 
volume of light cuts relative to heavy cuts has no doubt increased be. 
tween 1947 and 1957 because the average weight of hogs marketed has 
decreased. 

Statistics on production or consumption of different weights of cuts of 
meat are lacking and makes it difficult to accurately determine estimates 
of demand and changes in demand for cuts and various weights of cuts 
Likewise, retail price series for pork also are inadequate. They do not 
usually take into consideration changes which have occurred in processing 
and merchandising methods. 

However, it appears that wholesale demand for heavier hams, loins 


and bellies have not decreased relative to lighter cuts. (See Table 2). 
However, demand for heavier spareribs has not kept pace with demand | 


for lighter spareribs. There appears to be little relative change in demand | 


for heavy and light picnics and boneless butts. 


Relationship of Weight of Hogs and Demand for Pork 
The demand for pork and hogs increased from the mid-1930’s until 


after World War II and then declined. The weights of hogs also increased | 


from the 1930's until 1945 and have since declined. (See Table 3.) One 
reason for this movement was probably the increasing, and later the de 
creasing demand for pork. However, on the other hand, the demand fo 
pork increased for one decade despite heavier and fatter pork cuts, Dur- 


ing the last 10 years, decline in the demand for pork has continued despite | 


lighter, relatively meatier cuts because of lighter weight hogs marketed 
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DECLINING DEMAND FOR Pork 1837 


TABLE 2. AVERAGE WHOLESALE Prices or Heavier AND Licut ITEMs, 
1947-49 CoMPARED WITH 1955-57 


— Weight Average price/ewt. Dollar Percentage 
1947-49 1955-57 change change 
Hams 10/12 $49 .87 $42.38 —$7.49 | —15.0% 
18/20 45.91 40.10 — 5.81 —12.7 
Loins 8/12 49 .06 41.48 — 7.58 —15.5 
16/20 41.21 36.31 — 4.90 —11.9 
Bellies 10/12 40.57 27.37 —13.20 —32.5 
18/20 $3.01 22 .34 — 10.67 —32.3 
30/385 26.42 18.18 — 8.24 —31 2 
Picnics 4/6 34.02 24.18 — 9.84 —28.9 
6/8 $3.14 23 .08 —10.06 —30.4 
Boneless Butts 14/3 54.49 40.05 —14.44 — 26.5 
3/44 52.17 37.86 —14.31 —27.4 
Spareribs 3/dn 39.81 34.66 — 5.51 —12.9 
3/5 32.97 26 .60 — 6.37 —19.3 


Source: Packers Daily Record. 
Recent Research in Meat-Type Pork 


Some recent research has indicated that high quality, meaty pork would 
probably increase the demand for pork. In a recent 12-week test in 
10 Indiana supermarkets, Cox, Stevenson and Smith found that the five 
stores handling only meat-type pork items sold about 6 per cent more 
pork than five similar stores of the same chain which handled regular 
pork.t The sample was too small and the time period too short to indicate 
whether meat type pork would offset the decrease of about 25 per cent 
to 35 per cent in the demand for pork during the last decade. 

There appears to be little evidence that fat pork or pork fat has caused 
a major portion of the decline in demand for pork and hogs since World 
War II. In fact, extensive publicity about overly fat pork and fat “cob- 
roller” hogs may have itself contributed to the decline by imprinting upon 
the consumer an unfavorable impression of the quality of pork. 


Conclusion 


There seems to be little likelihood that the trends toward higher in- 
comes, urbanization of farm families and supermarket merchandising 
of foods will be reversed. If the demand for pork is to be increased, more 
than research and publicity on meat-type hogs will probably be required 


‘James Stevenson and Norton Smith, Will the Meat-Type Hog Pay Its Way?, 


2 and Marketing Information for Indiana Farmers, Purdue University, June 
> 58. 
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8. AVERAGE Live AND DressepD Weicut or SLAUGHTERED UNDER 
FEpERAL INSPECTION 1930-39, 1947-49 AND 1955-57 


Time period Average live weight Average dressed weight 
1930-39 229.3 172.2 
1947-49 251.5 191.2 
1955-57 237.0 180.9 


Source: Livestock Market News Statistics and Related Data, Annual Publication, Livestock 
Division, AMS, USDA. 


because fat pork and pork fat do not appear to be the major reasons for 
the decline. 

Extensive research into better retail merchandising of pork under 
present conditions is needed. Publicity must also be changed to emphasize 
the good qualities of pork. Most industries do not usually emphasize their 
poorest grade of product which may represent 10 per cent or 20 per cent 
of total output, but the best grades of the product. Emphasis on the 
poorest grade can only continue to make pork known as an “inferior” meat 
and an “unhealthy” food item. 

Despite these arguments the meat-type hog and meatier pork are 
worthy goals. Such a product might decrease the rate of decline in de. 
mand and perhaps even reverse it. However, if the goal is achieved and 
all hogs are meat-type yielding high quality pork, it is likely that the 
hog and pork industry may continue to find itself in difficulty competing 
against other meats, particularly beef, unless many of the conditions exist- 
ing during the past decade which have been unfavorable to pork are 
reversed. 
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SUPPLY RESPONSE TO GRAIN LAND RENTAL RATES* 


ARNOLD A. PAULSEN 
Agricultural Research Service, USDA 


HE Soil Bank Act of 1956 authorized the rental of cropland. The 

objectives of the act were (1) to decrease aggregate output, (2) to 
converse land resources, and (8) to increase farm income both directly 
by transfers of income and indirectly by controlling supply. As the effec- 
tiveness of the Soil Bank depends upon the amount of total participation, 
the national supply schedule of grain land determines the outcome of 
the program. Little information on the national supply schedule is avail- 
able, but we do know that it is the sum of individual responses, Examina- 
tion of the supply responses of individual firms to alternative rental rates 
will provide insight into the nature of the national schedule. 

Knowledge of the national supply schedule and of individual supply 
response is needed in making future decisions relative to rental rates for 
grain land, Program administrators need to know the supply schedule for 
grain land rental to set the rates nationally and locally. Farmers who must 
ultimately decide whether to accept or reject a price and plan the use 
of their land need to know what their supply schedule should be. Some 
of the uncertainty otherwise associated with these decisions, could be 
removed by the insights that can be obtained through economic analysis. 

The rate of payment for conservation reserve was increased from a 
national average of $10 in 1958 to $13.50 per acre in 1959 according to a 
recent announcement. State and local committees administering the 
conservation reserve have the task of setting the rates for counties, farms 
and individual fields. The rental] rate for nondiversion land will increase 
from 80 to 50 per cent of the regular rate. A bonus of 10 per cent will be 
offered to farmers who place the whole farm in the Soil Bank. A cumula- 
tive goal of 22.5 million acres by 1959 and 31 million by 1960 was an- 
nounced. Whether or not this goal will be reached is an empirical ques- 
tion. If the national supply schedule could be known the realism of this 
goal could be determined. 

To gain insights into the nature of the national supply schedule an 
economic analysis was undertaken to determine the supply response of 
grain land on typical farms which combine their resources optimally. To 
insure an optimum allocation of resources at each rental rate, profit- 
maximizing farm plans were developed through the use of linear program- 
ming. The acres of grain land which would maximize profit at each rental 


° The opinions expressed in this paper are those of the author and do not neces- 
sarily represent those of the Farm Economics Research Division, ARS, or the De- 
partment of Agriculture, 
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response curve. 


The analysis was made of a typical 160-acre, owner-operated livestog 
farm in the hilly Ida-Monona soil area of western Iowa. Under 1956 Price 
relationships and average yields and management, profit would be may. | 
mized if 44 acres of corn, 24 acres of oats, and 52 acres of rotation me. © 


dow were grown and if the crops produced were processed through }] 
cows, a flock of chickens, and 20 feeding cattle or 10 litters of hogs, This 
is a typical farming operation for the area. The estimated net income of 
$3,464 is the earnings of a year’s labor, $5,600 of operating capital, $17,00) 
invested in land, and $3,100 in machinery. This relatively low incom 
raises a question as to whether these resources could earn higher retuns 
in another use. Consequently, the problem for analysis here is the deter. 
mination of the amount of resources which should be removed from grain 
production at varying rental rates for grain land and specified alternative 
employment opportunities for labor and capital. 

Three employment opportunities for labor and capital were considered 
in this analysis. (1) Complete reempioyment of all non-real estate capita 
off the farm and full-time employment for the operator at $1.25 per how. 
Some farmers are willing to leave farming and are able to find work of 
the farm. If this is the case, what price must be paid per acre to remove 
the cropland from production? (2) The second employment opportunity 
consists of a 40-hour per week job off the farm for the operator, reemploy- 
ment of capital at 5 per cent where it could not be employed mor 
profitably within the business and part-time farming. If a farmer has this 
employment opportunity, what is the nature of his supply schedule for 
rental of grain land? (3) The third employment opportunity is limited to 


that available on the present farm. Some farmers are unable or unwilling | 
either to leave farming or to become part-time farmers, For these typical | 


full-time farmers, what price would make it profitable for them to rent 
grain land to the Soil Bank? One might ask also, what would be the effect 
on the acreage response at given rental rates if full-time farmers were 
permitted to graze the rented acres? 


Analysis 
Employment Opportunity 1 


To remove resources from agriculture farmers would need to expect 
greater returns for the reemployment of their resources than they are 
receiving from farm operation. The farm analyzed could salvage $7,300 


from machinery, livestock, and operating capital. If the farmer could } 


receive 5 per cent interest on the capital and sell a year’s labor at $12) 
per hour, $520 per year in Soil Bank payments would supply as much it- 
come as farming. But to remove the land from production through the 


rate were plotted against the rental rate to develop a stepped Supply | 
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Grain RENTAL RATES 1841 
Soil Bank, the payment must be higher than the next best alternative, 
which is renting the land to another farmer. At customary cash or share 
rental rates, that would be $1,700 per year. Thus the supply price for 
this farm in a whole farm program would be $1,700. This may be trans- 
lated into a conservation reserve payment of $16.44 for eligible grain land 
plus 50 per cent of that for nondiversion land and a 10 per cent bonus 
for placing the whole farm in the Soil Bank. 

This analysis established points on two supply curves which we may 
hypothesize are of the following nature. 


DOLLARS 
PER 
FARM 

$1700 

$ 520 


NUMBER OF WHOLE FARMS REWTED 


FicurE 1. SUPPLY SCHEDULE FOR RENTAL OF 160-ACRE FARMS. 


The upper curve represents the price that would need to be paid to 
outbid prospective tenants, the lower curve the price needed to equate 
the return from nonfarm employment with full-time farming. Xo is the 
number of farms that could be rented at $1,700 per farm. All farms on 
which resources earn less than on the budgeted farm would lie to the left 
of Xo and would be available at a lower price. Knowledge of the supply 
relationships for whole farms would improve the ability of program ad- 
ministrators to set rates which would maximize the effectiveness of the 
Soil Bank program from limited resources. 

As the number of farmers who are able and willing to leave farming in 
any one year is limited, the national goal for land in the program must be 
composed mainly of the responses of farmers who are willing to rent parts 
of their farms. The rest of this paper will be devoted to the nature of the 
supply schedule for grain land within a farm business that continues to 
operate. 
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Employment Opportunity 2 


To improve family income some farmers consider part-time farming 
There is less disruption of family and community ties for a part-time 
farmer than for one who leaves agriculture entirely. About 40 per cent of 
the farms of typical size have 15 hours of family labor per week. These 
farms probably have the same quantity of other resources available 3s 
the full-time operator except for a maximum labor supply of 1500 hous 
per year. This employment opportunity provides more income than cay 
be obtained from either full-time farming or complete reemployment 
Some farmers consider this adjustment alternative but others will no 
because of the large number of hours required. 

The relevant supply schedule for a part-time farmer is one for ind- 
vidual acres of his farm. The number of acres of grain that should he 
rented at each rental rate by a part-time farmer in order to maximize 
profit are indicated in Figure 2. Because the part-time farmer has limited 
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FicurE 2. NORMALIZED SUPPLY SCHEDULE FOR GRAIN-LAND RENTAL FOR A 
PART-TIME FARMER. 
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labor and cannot allocate large quantities of labor to expand the livestock 
program, he has few close alternatives to grain production. Thus the 
supply curve increases rapidly to the right. The supply curve for land 
renting is probably similar on other farms that cannot expand livestock 
production. Because opportunities for livestock production are limited by 
labor, operating capital is rented out for interest at all points on the sup- 

ly curve. When the acreage of grain is reduced by 25 acres, only two- 
thirds of the capital formerly used in the business can still be profitably 
employed. 

The income of the part-time farmer is $5,700 at the lower end of the 
supply curve; it increases to $6,100 at the upper level. It is possible that 
a part-time farmer would actually rent more acres at higher rental rates 
than are indicated in the figure, since by reducing his acreage he would 
avoid long hours of work during the planting season. 


Employment Opportunity 3 

Most farmers will continue full-time farming operations. The supply 
schedule for the renting of grain land on a typical full-time farm is indi- 
cated in Figure 3. It is most profitable to rent the same acreage over a 
range of prices because of the straight-line substitution possibilities 
within the business. For example, up to $10.56, it is not profitable to rent 
any land. From $10.57 to $24.81, six acres of corn and six acres of oats 
would be eliminated from the eroded Ida soil which averages 17 per cent 
slope. This land is not very productive and could be rented quite cheaply. 
To move the better-quality land to less intensive rotations requires a 
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Ficure 38. NORMALIZED SUPPLY SCHEDULE FOR GRAIN-LAND RENTAL FOR A 
FULL-TIME FARMER, 


ing, 
-time 
ent of 
These 
dle as 
hours § 
can 
ent, 
not 
indi- 
d be 
mize 
ited 


1844 


ARNOLD A. PAULSEN 


$25, it becomes profitable to rent additional acres of the better grade 
land at relatively small increases in price per acre. 

The typical full-time farmer has excess labor available which he cap. 
not utilize profitably. Because of his labor supply, he can choose fron 
among a wider range of livestock enterprises than the part-time farme, 


Thus he can profitably reemploy within his business the resources ng | 
used in grain production. As a result of his reemployment opportunities | 


the supply response curve for the full-time farmer is quite elastic at rental 
rates above $25.00 per acre. The income of the full-time farmer would be 
increased about $1,000 a year if rental rates of $34 per acre were offered, 


Grain Land Rental with Grazing Privileges 


A hypothesis may be proposed that controlling grain production by 


land renting could be achieved more cheaply by allowing farmers to 
graze the acres removed from grain production. Society might also gain 
through more complete utilization of available resources. Many soil nv. 
trients cannot be “banked,” that is, saved for the future or reallocated 
to nonagricultural uses. They are flow resources and if not utilized they 
are lost. Production and utilization of grass would allow conservation of 
these flow resources by converting them into products usable to society. 

Payments for rental of grain land on which grazing or hay harvest i 
permitted would constitute a subsidy for forage production or, in an 
opportunity sense, a penalty on grain production. They would decreas 
the returns of all resources used in grain production relative to those 
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Ficure 4, NORMALIZED SUPPLY SCHEDULE FOR GRAIN-LAND RENTAL WITH GRAZING 
PRIVILEGES FOR A FULL-TIME FARMER, 


sizable increase in rental rates. When the price per grain acre reach | 
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Grain Lanp RENTAL Rates 1845 
used in grass production. On some kinds of land a rather small fixed an- 
nual payment would shift land from grain to grass. Land rental pay- 
ments would provide a compensation for the uncertain income from 
grain and a fixed immediate return on resources used in establishing 
ass. 

ar supply schedule for grain land renting with grazing privileges for a 
full-time farmer is presented in Figure 4. Reduction of uncertainty pro- 
vided by land rental payments is ignored in the analysis. Any reduction 
in uncertainty would cause the supply schedule to move to the right. No 
government cost sharing was assumed in developing the supply schedule. 
This supply schedule lies generally below and to the right of the supply 
schedule for grain land rental without grazing privileges. 

Subsidation of forage production in the corn belt would appear to 
transfer the excess resource problem of the corn belt to the range lands. 
However, generally less meat would be produced from an Iowa farm 
used for forage than from the same farm used for grain production. As a 
result total meat output might be decreased and livestock prices increased 
by a grain land rental program with grazing privileges. 


Conclusions 


From an economic viewpoint, if the cash cost to the government of re- 
ducing grain production by land-renting is to be minimized, a priority 
of spending should be established as follows. Farmers who want to quit 
farming should be compensated in a lump sum for their land. These 
farmers would move their resources out of production and either into 
retirement or to employment in other sectors of the economy. Rental 
rates would need to be high enough to compete with farmers who want 
to enlarge their farms. Second, a limited amount of low-production land 
should be rented from part-time farmers or full-time farmers. Third, land 
should be rented from full-time farmers and allowed to go into forage 
production, The cost per acre of grain land rented would be lower if it 
could be grazed. 

The direct effect on the incomes of farm families of a land-rental 
program would probably be minor. Greater gains in income could be 
made by many farmers by reallocating part or all of their resources to 
other employment in which they could be employed more fully and 
productively, Labor and capital whose return is relatively low in grain 
production could be shifted to livestock production or unemployed 
through a grain land renting program. However the total return to the 
owner of these resources cannot be increased substantially if they remain 
in agriculture. Society would probably receive a greater total value prod- 
uct if the capital and labor receiving a low return in grain production 
would be reallotted to other sectors of the economy and the land used 
in forage production. 
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COOPERATIVE MERGERS AND RESEARCH NEEDS 


Mitton L. MANUEL 
Kansas State College 


The Problem 


T OFTEN is stated that farmer cooperatives need to be pace-setters: ' 
This means they must be soundly organized and operated, and haye | 


business units which are big enough and sufficiently strong that they ca 
perform high quality service efficiently. Furthermore, it suggests ¢. 
operatives must be in a position to set the pace for competing agencies 
so that competitors would be stimulated to render better and better sery. 
ice. Each of us probably could give illustrations of farmer cooperative 


which are pace-setters in every sense of the term. But there is consider. | 


able evidence which suggests many farmer cooperatives are falling far 
short of setting the pace in one significant aspect of business organization 
—in the rate of growth and average size of individual business firms, 
Everywhere about us there is the presence of bigness in business, and 
the trend toward fewer, yet bigger, business units is increasing in tempo, 
Business firm mergers are the chief means of growth for most conceny, 
Therefore, one can appraise the extent of firm growth by analyzing a. 
quisition activities. A current research study gives us an insight into some 
significant business concentration developments.? Paul E. Nelson, Agi. 
cultural Marketing Service, is studying acquisition activities of the fol 
lowing food industries; dairy products, bakery products, wholesale food 
trade, and retail food trade. His data revealed acquisition activities 
were almost entirely a matter of large firms taking over smaller ones 
He reported one out of three of the firms in his study had made acquis. 
tions during the 1946 to 1956 period, and that those making acquisition 
averaged six acquisitions per firm. Nelson’s data provide interesting en- 
pirical evidence that industries in which farmer cooperatives are operat: 


ing and industries with which farmers deal directly are very active in | 


increasing the size of individual firms through acquiring established 
concerns. 

Have cooperative business firms grown to the same extent as ordinary 
business firms? Do cooperatives use merger techniques and acquire othe 
firms (cooperative as well as non-cooperative) to the same degree as thei 

‘The role of pace-setter has been held by many students of cooperatives to be 
the primary ar for the existence of farmer cooperatives. See H. E. Babcock 
“Cooperatives, 


Economy,” Journal of Farm Economics, November, 1947. 


*Paul E. Nelson, Jr. “Ownership Changes Within Selected Food Industries-A [ 


Progress Report,” The Marketing and Transportation Situation, April, 1958. 
1846 


e Pace-Setters in Agriculture,” Journal of Farm Economics, Febr- | 
ary, 1935, and also, John H. Davis, “The Place of Cooperatives in a Sound Fam 
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CooPERATIVE MERGERS 1847 
competitive counter-parts? Decidedly not, according to some research 
investigations of Willard F. Mueller, University of Wisconsin.* In fact, 
he concluded from his research that one major reason why cooperatives 
have not done as well in competing with non-cooperatives can be traced 
to the fact that they haven't used mergers to the extent that non-coopera- 
tive businesses have used them. 

Others in addition to Mueller have observed that the average size of 
cooperative businesses has not kept pace with that of competitors and 
have urged cooperatives to take immediate remedial action. We cannot 
ignore the point that cooperatives must grow and develop larger business 
units if they are to give meaning to the term “pace-setter.” The technique 
of merger is a primary means whereby cooperatives could accomplish 
this, But often it is noted that cooperatives are hesitant to use this tech- 
nique of growth. Why is this? Why do so many cooperatives ignore 
merger opportunities? What does the merger technique have to offer 
cooperatives? 

These are pertinent questions and ones which need answering. Since 
research is a technique of searching out answers, it is obvious that re- 
search on cooperative mergers is needed. 


Why Consider Mergers 


Any proposed changes which would alter established policies of an 
organization should be considered carefully and thoroughly in light of 
the objectives of that organization. Therefore, any proposed cooperative 
merger should be analyzed in terms of the objectives of those coopera- 
tives, To raise the question, “Will a merger strengthen the cooperative?”, 
one is really asking, “Will a merger help the cooperative to attain its 
objectives?” Before one can evaluate possible advantages of a given 
merger, a clear understanding of the objectives of the associations in- 
volved is needed. 

For purposes of this discussion it is useful to view cooperatives as 
having a dual objective: (1) to succeed as a business entity, and (2) to 
succeed as a cooperative enterprise. The two are related closely but it 
is possible to achieve one and not the other. Only when both are achieved 
simultaneously can the activity truly be called successful. It is suggested 


* Willard F. Mueller, “Will Cooperatives Sink or Swim in the Sea of Mergers?” 
Mimeographed Paper presented July, 1957, at the Summer Directors Conference of 
the Wisconsin Council of Agriculture Cooperatives, 1957. 

“For two excellent statements urging cooperatives to increase the average size 
of their businesses see Homer L. Brinkley, “Research Challenges to Farmer Co- 
operatives,” Proceedings of Southwestern Regional Conference on Resarch in Agri- 
cultural Cooperation, p. 19, October, 1956, American Institute of Cooperation; and 
M. J. Briggs, “Cooperatives in our Big Business Economy” p. 5. American Coopera- 
tion, 1957, American Institute of Cooperation. 
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that mergers could have a great deal to offer cooperatives in carrying oy | 
both aspects of their dual objective; namely, (a) to strengthen econonj, 
efficiency and (b) to improve the functioning of cooperative aspects of 
the association. 


Research Needed 


Farmers have demonstrated time and time again they can act intel}. | 
gently in solving their problems when they have the necessary inform, 
tion. Research is needed to understand more fully the kinds of problem; 
which confront farmer cooperatives in carrying out mergers. Also, jn, 
formation is needed to show more clearly when cooperative mergers ar 
needed and how best to effect them. Three kinds of studies are suggested 
to facilitate cooperative mergers. | 


Economic Studies 


Most students of farmer cooperatives view them first of all as economic 
institutions. Therefore research is needed to investigate possible economic 
effects of mergers. Case studies of types of situations encountered woul! 
seem to be a reasonable approach in this kind of study. For exampk, 
case studies could be developed analyzing actual situations of a grin 
elevator association and a farm supply cooperative operating as separate 
business firms in the same town. Budgets could be prepared appraising: 
hypothetical merger of the two businesses. Also, case studies could le 
made to estimate possible results of a small outlying association merging 
with a larger and stronger one of the same type. Economic evaluation 
which the studies might reveal would be very useful to those in positions 
of leadership in making decisions affecting cooperative mergers. The 
main point here is that economic studies are needed which manages 
and directors could see were applicable to their situations and ones which 
were easily understood by them. 


Observations of Successful Mergers 


To be effective in dealing with mergers, research workers must become 
familiar with the kinds and extent of problems involved. Some problems 
encountered stem from the special manner in which a cooperative handles 


its internal affairs. For example, the many equity and creditor capital | 


instruments issued by a cooperative and held by its members must be 
considered and appraised. Very likely associations involved in a merget 
would have vastly different financing programs. Each association's fi 
nances must be studied carefully and understood thoroughly before the 
two financial structures could be merged effectively into one. The extent 
of members’ accounts receivable, and policies for handling corporate te 
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serves, are additional examples of aspects of internal cooperative opera- 
tions which research workers must understand thoroughly in order to 
work effectively with cooperative mergers. Case studies of successful co- 
operative mergers would be invaluable to familiarize research workers 
with the kinds and extent of problems involved in making cooperative 


mergers. 
Sociological Studies 


Cooperatives are associations of people. Therefore, many problems 
encountered in mergers have their origin in sociology. For a cooperative 
to be effective, its members must learn to work in harmony, But in the 
event of a merger, two or more groups must work together, which intro- 
duces new relationships and consequently new problems. Assistance from 
sociologists is needed to cope with these kinds of problems. Investigations 
are needed which will supply information on what is needed to motivate 
people to consider mergers. Also, cooperative leaders need to know which 
approaches groups should use to get best results. 


Conclusions 


It is to be emphasized that cooperative mergers are not to be con- 
sidered as an end in themselves. But it is argued here that many farmer 
cooperatives need to grow larger in order to be effective as economic 
entities as well as cooperative institutions. The technique of merger ap- 
pears to be a practical means of achieving growth of individual units 
while eliminating weak ones. Research is needed to learn more about the 
feasibility of cooperative mergers, to determine factors that are limiting 
more extensive use of the merger technique, and to show what remedial 
action must be taken to overcome the limiting factors. 
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ARE NEW CRITERIA NEEDED FOR MAKING 
AGRICULTURAL LOANS? 


FRANK MILLER 
University of Missouri 


{lp difficulties encountered in gaining control of the necessary re 
sources for operating an adequate family farm business are increg. 
ing. The consumer wants quality products; the processor wants a unifom 
flow of material through his plant, and the retail merchant a dependabk 
supply of goods on his shelves. These desires are forcing production 
toward quantity output on individual farms and concentration of Sup. 
plies in relatively small areas. The small farmer with a diversity of en. 
terprises has difficulty in meeting these requirements. Very few proces. 
sors are interested in the volume and quality of products the unspecidl 
ized small producer has for sale. The bulk tank is replacing the mik 
can. The cream station has disappeared from most rural villages, The 


average price of eggs from smail farm flocks does not meet production | 


costs. A few bushels of tomatoes or apples in excess of the needs of a 
farm family are economic waste. The grower cannot afford to take then 
to a consuming market and there is no demand for them locally. In othe 
words, a considerable volume of output is essential to a profitable bus 
ness; and superior skill is required to set up and operate a farm busines 
that will turn out this volume. The problem has many facets, but the 
discussion here will deal with the need for capital, and for new proce. 
ures in making it available to farmers. 

The investment in a general livestock farm in central Missouri that 
will return $4,500 a year to labor and management is about $61,500: 
A Missouri dairy business that will return $5,700 a year will require an 
investment of approximately $50,000.? In the Cornbelt it is not unusul 
to have investments approaching $200,000 in commercial family farms 
Satisfactory poultry businesses can be set up with less money than is 
required for dairy farms, but investments are fairly large regardless 
type of rnajor enterprise. If it is assumed that these investments represent 
normai values, the equities required to finance satisfactory businesses a 
conventional debt ratios vary from $20,500 to $82,000. In a general farm. 
ing area, the business requiring $20,500 would be the smallest that could 


be considered adequate. A high percentage of farms do not come up t0 } 


this standard. 


* James E. Dillon and Robert C. Suter, “Let’s Study Your Farm Business,” Missouri } 


Agricultural Experiment Station Bulletin 603, page 7. 


* Robert C. Suter, “Compare Your Dairy Business With An Analysis of 56 Centrl | 


Missouri Farms,” Missouri Agricultural Experiment Station Bulletin 614, page 4 


1850 


| 


‘ AE 

ment 

the 

Joan 

Most 

unde 

T 

per | 

ucts 

deal 

mor 

som 

adec 

join 

of f 

Fa 

pros 

pan 

qua 

give 

pris 

tion 

wil 

far 

sou 

ope 

tan 

tha 

ave 

qui 

asse 
fift 

| the 

of 
| 

an 


siness 
ut the 
roced- 


that 
1,500: 
ire an 
nusual 
farms, 
han is 
ess of 
resent 
ses at 
farm. 
could 
up to 


lissoun 


Central 


re 4, 


New Criteria NEEDED? 1851 


Approximately one-fourth of our farms are in good technological ad- 
justment. The acreage of cropland is adequate for low cost use of equip- 
ment, and the livestock enterprises are fully adjusted to the feed base and 
the labor supply. The operators have plenty of collateral to offer for 
loans. Another one-fourth are in fairly good technological adjustment. 
Most of the operators in this group also are able to qualify for credit 
under existing procedures. 

The people who need new criteria for making loans are in the 50 
per cent of farmers who produce approximately 10 per cent of the prod- 
ucts that move in channels of trade. The problem has three facets. One 
deals with adjustments in resources to make existing operating units 
more nearly adequate to compete in our present dynamic economy. In 
some cases two or more small farms need to be combined into a single 
adequate unit. In other cases small inadequate acreages need to be 
joined with more nearly adequate units in order to bring the combination 
of factors closer to the optimum than the situation that now exists. 
Farmers Home Administration is attacking this problem through its loan 
program for farm enlargement. Other agencies such as insurance com- 
panies and the Federal Land bank also are making loans to farmers who 
qualify under present rules for the purchase of additional land that will 
give them more nearly adequate acreages for carrying on their enter- 
prises. Through time, a considerable amount of adjustment in combina- 
tion of resources will take place, but the process is extremely slow. 

Another phase of the financing problem deals with procedures that 
will aid new operators in getting established in farming. A study of 152 
farm businesses operated by men who started farming in northern Mis- 
souri and southern Iowa in 1953 showed that only 18 began as owner 
operators, 17 started as part owners, and 122 as tenants.* More impor- 
tant, however, was the net worth of these operators and the total assets 
that they were able to control. Those starting as owner operators had an 
average net worth of $9,314—less than one-half the smallest amount re- 
quired for a satisfactory equity in a minimum farm business. The total 
assets controlled by these families were $10,253, slightly more than one- 
fifth of the minimum capital needed. Their net farm income averaged 
$831, scarcely enough for subsistence. Off-farm work and gifts brought 
the total family income to $1,800, which is too low for the minimum needs 
of a family. 

Despite the low level of income these families increased their net 
worth an average of $405 a year in the 1953-55 three year period. This 


*Ted L. Jones, “Progress in Becoming Established in Farming in Southern Iowa 
and Northern Missouri,” Unpublished Manuscript, Department of Agricultural Eco- 
nomics, University of Missouri. 
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rate of gain cannot be considered satisfactory. Unless accelerated, 97 
years would be required to raise the family net worth to the $2059 
minimum needed to finance an efficient business. At that time these men 
would average 52 years of age, and they would still have several anxioys 
years before their financial condition would justify a feeling of security, 

Those who started as part owners had net worths that averaged 
$9,483. By leasing additional land they were able to establish businesses 
valued at $25,341. Their net farm incomes averaged $2,194, and with of. 
farm work and gifts they had total family incomes of $3,958. This amount 
was the highest of any group, but more than one-fourth (26.1 per cent), 
came from gifts. 

The net worth of the tenants averaged only $5,348. Through various 
types of leases they were able to get control of assets valued at $27,419, 
Their net farm income averaged $1,889. Total family income was $2,971, 


Very few of these men had businesses that represented efficient combina. | 


tions of resources. Most of them borrowed some money. Many did not 


use as much credit as they could have obtained. A few tried to get more 


funds, but were turned down primarily because of insufficient security. 
The great majority of beginning farmers enter agriculture as renters, 
The problem here is to find an adequate farm and to equip it so land 
and capital are in balance with the labor supply. The plain facts are 
that most of the farms available to beginning tenants are inadequate. 
A third phase of the farm financing problem deals with inadequate 
businesses that continue to be operated. Contract farming appeals 
strongly to these people and to other groups who abhor the risks asso- 
ciated with agricultural production. The situation suggests that inade. 
quate farm businesses may be one of the principal causes of contract 
farming. The use of contracts to finance larger enterprises is evidence of 
a desire to overcome this handicap. If the criteria used in making loans 
will not permit people who have very little property to pledge as cal- 
lateral to get financed, then processors and merchants who want depend. 
able supplies of quality products are likely to furnish the funds needed. 
The procedure is not new, but it is beginning to assume proportions that 
will force existing credit agencies to make’ substantial changes in their 


lending practices. Data presented at the Eighth Annual Meeting of the | 


National Institute of Animal Agriculture at Purdue University, April 20- 
22, 1958 show that 90 per cent of the broilers, 50 per cent of the turkeys, 
10-20 per cent of the grain-fed cattle, 25 per cent of the lambs and some- 
what less than 10 per cent of the hogs are finished for slaughter under 
some type of contract.‘ Processors, feed companies and chain supet 


‘ Impact of Integration, American Feed Manufacturers Association, 53 W. Jackson, 
Chicago, Illinois. 
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markets are entering the field in large numbers. Their activities are not 
restricted to the meat business. Fruits and vegetables are grown under 
contract too. It is altogether possible that agriculture is entering a phase 
of finance that will be somewhat similar to the procedures used in sup- 
plying parts to manufacturers and in selling automobiles, trucks and 
other types of heavy equipment. Processors and retailers may set up 
financing divisions to provide farmers with the funds needed in produc- 
ing crops and in finishing livestock under financial arrangements similar 
to those used in other industries. The emphasis will be upon quality of 
product, efficiency of gains and even distribution of supply rather than 
upon the per cent of equity the grower or livestock producer has in his 
business. 

This new procedure easily can change the pattern of supplying work- 
ing capital to farmers. Commercial paper issued by feed manufacturers, 
processors and national food chains soon may be available to investors 
along with the debenture bonds of the Intermediate Credit banks and 
the commercial paper of organizations like General Motors Acceptance 
Corporation. Under these conditions commercial banks and production 
credit associations easily can cease to be the most important sources of 
production credit. 

Changes of equal magnitude are coming into the financing of farm 
real estate. Among them are the purchase of farms under installment 
contracts. In some instances sales to men with small equities are spon- 
sored by agencies such as the Texas Veterans Land board. At one time 
two out of every five bona fide sales in Texas were to this board. 

Studies in Minnesota indicate that a high percentage of farm transfers 
are on contracts of various kinds. A considerable proportion of the sales 
in Iowa are on installment contracts. The arguments in favor of this pro- 
cedure are (1) the buyer obtains control of a farm with a very small down 
payment, and (2) the seller receives an annual income that may be, for 
him, a type of annuity and escapes a considerable part of the capital 
gains tax. This could become a very popular procedure among owners 
who are ready to retire. Here, again, the agencies that have been making 
loans secured by real estate mortgages are likely to face a gradual shrink 
in volume of business, if they cannot make loans for a higher proportion 
of the market price than is the practice now. 

A quick glance at financial conditions in agriculture reveals the fact 
that new procedures in making both production and real estate loans is 
needed. The problem is particularly acute where operating units have 
not been adjusted to the new technology that is available to farmers. 

The situation is confused because of the mixture of well financed 
farms with units that are poorly financed and inefficiently managed. 
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1854 FRANK MILLER 
Careful differentiation between these two situations would make it possi. : 
ble to continue making loans under the old criteria of ratio of net worth | 
to total assets for those borrowers who have an adequate basis for credit | 
and to finance other businesses under a new set of criteria for those peo- 
ple who want to farm but have very little savings to invest in a business 
In this latter group it will be necessary to transfer emphasis from per | 
cent of equity to efficiency in combination of economic factors and ade. | 
quacy of income to meet operating costs, provide for a farm family and 
leave a surplus out of which the debt can be serviced. 

It is altogether possible that experience with this second form of fam 
finance would be equally as satisfactory as with the conventional for, 
However, it will be necessary for lenders who use it to give careful atten. 
tion to quality of management. This procedure may not be the best one 
that can be devised. It is clear, however, that agriculture needs new 
methods of financing both production of commodities and transfer of 
farm land. If existing credit agencies cannot meet this need, they can 
look forward to an increasing volume of farm sales under installment 
agreements and to rapid expansion in production of agricultural con. 
modities under some form of contract with feed companies, processors 
and retail chain stores. 
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MAKING FARM FAMILY PLANS MORE EFFECTIVE 


RicHARD A. KING 
North Carolina State College 


ONVINCING farm families that it pays to make effective financial 

plans a year in advance is a difficult task. Some of the reasons for 
the difficulties are apparent. Not only is total farm income for the com- 
ing year uncertain, but it is certain that income will vary widely from 
one month to another even if the total is accurately estimated. Further- 
more, it is in many cases impossible to separate farm investments from 
farm family investments. Finally, the goals of the farm family can not 
and should not be separated from goals of the family farm. 

The need for consideration of improved methods for planning farm 
family expenditures is great, and the results from 15 years of attempts to 
make effective family plans and from discussions with the home agents 
produced the ideas which follow. 

Perhaps the most effective change in budgeting procedures would be 
to abandon systems which call for averaging monthly income and monthly 
expenditures for a 12-month period. This is not unlike averaging salaries 
over a 30-year career and expecting to find any one year matching the 
average figure derived in this fashion. Especially is this procedure danger- 
ous when working with farm families whose incomes fluctuate violently 
from month to month and whose expenditures are likewise subject to 
wide seasonal variation. 

In place of the average monthly budget, the allocation of expected 
monthly income in each of the 12 months under consideration appears 
preferable. This would make it possible to use more accurate estimates 
of income available to the family in various seasons of the year and 
would provide a basis for planning monthly family expenditures. The 
need for consideration of monthly income and expenditure patterns is 
clearly illustrated in Figure 1 for a farm in eastern North Carolina 
which differs from hundreds of farms throughout the country only in the 
size and seasonal distribution of income. We have used this method of 
monthly budgets for several years and a recent publication entitled 
“Family Finance Diary” published by the magazine Changing Times 
provides a detailed procedure which can be followed readily. 

A second recommendation involves the use of the concepts of fixed 
and variable expenses in planning for 12 months in the future. Under 
such a system one might divide expenditures into contractual expendi- 
tures, regular monthly expenditures and other items of expense. This 
three-way split makes it possible to see exactly which of the expenses 
one is committed to meet in the short run and which of the items of 
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expenditure are subject to manipulation. In Table 1 three columns are pro- 
vided for each month: these show last year’s expenditure, expected ex. 


TABLE 1. Montuiy CasH Forecast® 


a Month Month 
Cash Forecast Est. Est. E 
Last Last Last st. 
this | Actual this | Actual 
year | veer year = 


Cash on hard and in checking ac- 
count, end of previous ouilel 


RECEIPTS 


Actual 


Net pay 


Borrowed 


Other 


Total cash available during 
period 


FIXED PAYMENTS 


Mortgage or rent 


Life insurance 


Fire insurance 


Auto insurance 


Savings 


Local taxes 


Loan or other debt 


Other 


Total fixed payments 


VARIABLE PAYMENTS 


Water 


Light 


Fuel 


Telephone 


Medical 


Car 


Food 


Clothing 


Nonrecurring large payments 
(Contri., etc.) 


Other 


Total variable payments 


TOTAL ALL PAYMENTS 


RECAPITULATION 


Total cash available 


Total payments 


Cash balance, end of period 


® Based on “Family Finance Diary” Changing Times, The Kiplinger Magazine. 
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FAMILY PLANS 


Net Cash Farm Income 
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Ficure 1, NET CASH FARM INCOME AND FAMILY LIVING EXPENDITURES BY MONTHS, 
SELECTED FARM IN EASTERN NoRTH CAROLINA, JULY 1954-JuNE 1958. 


penditure this year, and actual expenditure this year. The column show- 
ing last year’s expenditure provides a basis for intelligent planning of 
expenses for the current year while the third column is useful in evaluat- 
ing the plan at the end of the year and in providing a basis for the suc- 
ceeding year’s plan. 

It may also be useful to deviate from the more or less standard prac- 
tice of allocating a single column in a farm family account book for 
each of the major items of expense and concentrating those that are 
contractual or once-a-month type of expenditures in a single column at 
the right. One of the most effective account books following this practice 
is entitled, Spend and Save, published by Shaw's and illustrated in 
Table 2. 

It seems desirable to place more emphasis on planning two to five 
years, perhaps even 10 years, ahead into the future. This is especially 
important if one hopes to get at the “fixed” items in the budget. A 
graphic analysis may be satisfactory for this purpose, such as that sug- 
gested by Figure 2, if the goal is to help families weigh alternatives that 
involve relatively large fixed commitments. 

The concept of interest as described in many of the materials pro- 
vided farm families for planning purposes seems to be unnecessarily 
complicated. We might well play down the use of interest as a basis 
for decision making and concentrate instead on alternative flows of cash 
that are required to achieve particular purchases. This is not to say 
that interest rates are unimportant, but simply that the boiling down of 
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Ficure 2, EXAMPLE OF FIVE-YEAR PLAN FOR HOME MORTGAGE PAYMENT, 
CAR PURCHASES AND COLLEGE EXPENSES. 


a fow of expenditures into a single figure such as 5 per cent, or more 
likely 15 per cent, serves to confuse the farm family in making a choice 
of one flow of expenditures over another. 

Short-rua decisions such as the use of fluid whole milk, the combina- 
tion of half and half fluid milk and nonfat milk powder or the use of 
100 per cent powdered milk is a rather simple choice as compared with 
many of the decisions faced by farm families. These more complicated de- 
cisions often involve more than one initial outlay and a flow of services 
over several months and often a number of years. The book by Lutz and 
Lutz entitled The Theory of Investment of the Firm outlines rather 
clearly some alternatives to the practice of estimating interest charges, 
depreciation rates and costs of current repairs. In particular these authors 
suggest that decisions be viewed in the light of a flow of income, or 
services in the case of the farm family, and a flow of expenditures which 
may be discounted to the present. This discounting to the present of 
income and expenditure flows makes it possible to compare much more 
effectively investments in the farm with the purchase of, say, a new car 
for the farm family. 

Finally, emphasis should be placed on the control of the plan as the 
year progresses and on the evaluation of the plan at the close of the year 
in the light of farm family goals. While the above proposals concentrate 
on the planning aspects of farm family budgeting, it should not be con- 
cluded that the other two areas of budgeting are of any less importance. 
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POSSIBLE FUTURE TRENDS OF VERTICAL 
INTEGRATION IN AGRICULTURE 


W. P. MorRTENSON 
University of Wisconsin 


E ARE literally bombarded these days with statements tha 
integration will change, if not revolutionize, our system of pro. 


ducing, processing, and marketing farm products. Newspaper and maga. 
zine articles, the radio and even television seem to be trying to out do 
each other for public attention on the question. The subject is discussed 
freely by laymen everywhere with mixed emotion, noticeable confusion 
and often with some alarm. Just what are the facts? What, if any, revo. 
lutionary changes as a result of vertical integration might we expect on 
our farms and in the processing and marketing of farm products in the 
next five to 10 years? 

Vertical integration as used here means a tying together or linking of 
two or more steps in production and marketing. This is done by cen. 
tralizing control and management with a view to improve the competi- 
tive position of a business enterprise. In this paper the definition shall 
be limited to include a linking of two or more hitherto separate firms 
and shall deal chiefly with the type of integration from the farm to the 
first receiver. The changes wrought in the market structure are fully as 
important in food distribution and might well have been a subject of a 
companion paper. 

In attempting to point out and analyze, at least in part, some of the 
economic forces which encourage vertical integration and certain forces 
which tend to deter its progress, it is hoped that this paper will provide 
certain guide posts to show the extent to which verical integration wil 
find its way into the various phases of agriculture in the years that lie 
immediately ahead. 

Integration in its various forms is not new in business and industry. 
Integrated or industrial combinations have existed in America and other 
nations for more than a century. The combining of several complementary 
business enterprises have varied in character from complete mergers at 
the one extreme, to loosely drawn cartel agreements at the other. 

Through the certain types of mergers, the manufacturing plants, the 
financial structure, and the sales organizations of hitherto complementary 
units are united into a new, fully developed business enterprise. 

Perhaps the most complete vertical integration is found in the oil and 
gasoline industry where control is maintained by one ownership from 
the oil well to the retail gasoline service station. However, any number 
of other illustrations could be cited. 
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TRENDS OF VERTICAL INTEGRATION 1861 
In agriculture the illustration most commonly cited is the broiler in- 
dustry. For more than two decades this industry has had a startling rate 
of growth coupled with a rapid improvement in nutrition, genetics, man- 
agement, processing, and distribution. Because of this situation the indus- 
has been in a constant state of flux and has been faced with an ex- 
tremely competitive condition having narrow margin of profit in every 
phase of its operation. Vertical integration has lent itself especially well 
as a way of reducing unit costs of operation from the beginning of pro- 
duction until the pan-ready birds are available in retail food stores for 
the shopping lady. 

In the more typical integrated broiler operation the feed supplier con- 
trols the operations of the grower, determines to a greater or lesser ex- 
tent the feeding and management program and decides when and where 
the birds are to be sold. This is relatively complete vertical integration 
centered in one organization—the feed supplier who is the integrator and 
the organization in control. 

A slightly different form of integration in this industry is a contractual 
arangement between the feed supplier, the grower, the processor, and 
the buyer of the processed birds. While integration in turkey production 
and marketing has had only limited publicity compared with broilers, 
the same general pattern of integration is found there. 

There are certain basic economic advantages of vertical integration 
which apply effectively to the broiler industry—and a few farm products 
handled in a similar manner—but which apply to a much lesser extent, 
or not at all, to other farm products. Five of these economic advantages 
stand out in bold relief. 

1, To direct the production, processing, and distribution of a product, 
so as to provide the required supply to meet the demands of specific 
market outlets. This avoids alternate gluts or starvation of a market. 

2. To provide sufficient capital for financing producers in order to 
assure the economic advantages of large scale operation. 

8, To assure quality control of the product through the channel of 
production and marketing. 

4. To provide technical know-how in order to maintain low unit cost 
of production operations, reduce losses (from diseases, insects, and the 
like), and to encourage the adoption of innovations. 

9. To alter the market structure through the by-passing of one or more 
established marketing agencies. This may come from the retailer and 
move toward production sources—as in the case of chain food stores—or 
it could be control from the area of production through farmer-owned 
and controlled cooperatives moving toward the area of consumption. 
These five advantages can be summarized into one sentence: the five 
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1862 W. P. Mortenson 
economic advantages of vertical integration (applied to the broiler in- 
dustry) include control of supply, financing, maintaining quality control 
providing know-how, and changing market structure. 

In the broiler industry, control is generally centered in the feed sup. 
plier who supplies most of the funds for operation, although in some jin. 
stances it is centered with the processor, the grower, or the retail dis. 
tributor. 

It is to be remembered that the broiler industry has been, and still is, 
in a class by itself with respect to the rate of production increase, and 
has had to face all the problems associated with a new, fast-growing, 
enterprise. No other industry, in all history of American agriculture, has 
increased as rapidly as has broiler numbers. At the end of World War II 
in 1945, we produced only 1 billion pounds of broilers compared with 
4.7 billion pounds in 1957—a 470 per cent increase in 12 years, 

Many broiler growers who saw possibilities in the business had 
neither finance nor know-how to start an operation large enough to be 
successful. Nor were they able to obtain a line of credit through the 
regularly established credit agencies. Feed suppliers also recognized the 
financial possibilities and offered to provide funds under the condition 
that they would have reasonable assurance against serious financial 
loss. This meant that they financed the operations, obtained a certain con. 
trol in production, and marketing of the birds. Thus, integration was sub- 
stantially complete with the feed supplier as the integrator. Through the 
years integrators have facilitated the rapid movement of resources into 
the industry, absorbed the risks of production hazards and to an extent 
the price fluctuations. Growers were assured of at least a reasonable 
wage. That is, reasonable on the basis of their alternatives, but they 
yielded the possibilities of large profits. 

In the broiler business under a vertically integrated arrangement each 
operation can mesh with the other to the mutual advantage of all parties 
of the over-all operation. The processor can adjust his operations to his 
market outlet so as to avoid possible alternate market shortages and gluts. 
Growers can adjust their production so the processor can obtain a uni- 
form flow of birds to fit his market needs. Likewise the feed supplier 
can foretell his future needs for supplies of feed ingredients. Thus, in 
brief, vertical integration has been the means of linking together the pro- 
duction operations from the grower to the final market in a way which 
has helped make for efficiency and low unit cost throughout every step af 
the industry. 

What is the likelihood that vertical integration, so firmly implanted in 
the broiler industry, will be transplanted to other phases of agriculture 
such as livestock (cattle, hogs, and sheep), or dairying? 

Among these kinds of livestock so-called “pig hatcheries” have shown 
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the greatest tendency toward vertical integration. Here the weaner pigs 
are produced on a mass production basis and sold to individual farmers 
at weaning time. The feed supplier, the pig hatchery, and the farmer 
buying the weaner pigs often work under a contract arrangement—gen- 
erally with the feed supplier as the integrator. 

In this kind of operation at least two of the five economic advantages 
of integration mentioned earlier apply effectively—the providing of fi- 
nance and the supplying of know-how. 

While noticeable growth in operations of pig hatcheries can be ex- 
pected, it will probably not be spectacular. A majority of the well-estab- 
lished, large hog producers will prefer to keep their own brood sows 
and raise their pigs from birth rather than to purchase them as weaner 
pigs, The large, well-established farmers are generally quite efficient, 
are not in need of finance, nor are they suffering from lack of know-how, 
hence would presumably gain little by vertical integration. In range 
cattle and sheep production the situation is somewhat similar. 

An important consideration in integration is farmers’ reluctance to yield 
control of their operations. Although many farmers have worked as 
groups through their cooperatives, and in recent years under government 
production control programs, they have long cherished the traditional free- 
dom of making their own management and marketing decisions. It is hardly 
to be expected that they will surrender that freedom unless it is distinctly 
to their economic advantage to do so. Broiler and turkey growers, and 
toa lesser extent growers of vegetables and fruits, have had limited 
choice, To many of them the alternative was to integrate or starve— 
hardly what we could term a practical choice. 

Producers of livestock and grains are in an entirely different position. 
Their enterprises are well stabilized and for the most part operated with 
relatively high efficiency. Not enough would be gained by vertical inte- 
gration to warrant a rapid change in that direction at least for the time 
being. 

In the production of beef, hogs (aside from feeder pigs), sheep, dairy 
products, and the grains, we should expect changes to come more in larger 
volume of operation per farm than in vertical integration. Increased 
volume reflects itself in the economies of scale resulting from innovations 
which are being developed and put into operation at a rapid rate. 

Automation for field work and chores on livestock farms is rapidly 
replacing high cost labor. The hay baler and loader, the silage cutter with 
loader and unloader attachments are becoming more and more common 
on all large livestock and dairy farms. Mechanical silage and grain-feed 
conveyors, which places feed in front of the animals are finding their way 
to the larger farms where they can be used efficiently and at low unit 
cost. Labor saving milking parlors and bulk milk handling tanks are 
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rapidly increasing on our dairy farms. Push button operation has come of 
age! It should be emphasized that this type of automation is forcing a 
trend toward larger farm operations—bigness—not necessarily toward 
vertical integration. 

Perhaps still more important for these products the processing and 
marketing structures have become quite firmly established and the serv. 
ices are being carried on with a relatively high degree of efficiency—the 
same as is true of the farm production just mentioned—Hence, for these 
kinds of livestock and for grains, we should hardly expect to see vertical 
integration becoming a pronounced factor in the foreseeable future. None 
of the five basic advantages of integration—with the possible exception of 
changes in market structure—are sufficiently fundamental to bring about 
a rapid trend in that direction. 

Even though numerous articles have been published in farm magazines 
and elsewhere showing instances of integration in various farming and 
marketing operations, they center attention chiefly on individual cases, 
many of which have not lived long enough to undergo a real test. There 
is as yet little convincing evidence that they are forerunners of a general 
trend toward vertical integration. 

The federal agricultural control programs have had the effect of dis- 
turbing the principle of comparative advantage in agriculture. Areas 
which have traditionally produced certain crops or kinds of livestock have 
either supplemented their established type of farming with a new enter- 
prise or have discontinued their established enterprise and have takn on 
an entirely new enterprise. This has usually required financing which could 
be obtained most conveniently through a contract associated with an 
integrated operation. Under such arrangements the integrator not only 
provides finance but usually know-how and also exercises certain quality 
controls—the functions which make for advantages of an integrated op. 
eration. 

Largely because of production control programs, contract growing of 
hogs—a partially integrated type of operation—is getting a start in some 
of the southern states. Based upon the principle of comparative advantage, 
we should hardly expect to see large numbers of hogs raised in the South, 
out of the corn belt area. 

It still remains to be seen how important a factor it will become in the 
decade ahead. It may well be that the number of hogs produced in the 
South will not become a pronounced factor nationally, even with the 
encouragement of agriculture control programs. The growth of a farm 
enterprise under vertical integration in any area will depend upon the 
extent to which farmers are bereft of other alternatives. 

Certain sociological factors that we generally refer to as the human 
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element will serve as a deterrent to integration of an enterprise being 
¢arted in a new area. As an example, a cotton or tobacco farmer does not 
become a successful hog producer or dairyman overnight even when he 
is provided with financial aid, know-how, and other assistance from the 
integrator. There is much truth to the statement made by a noted farm 
manager that it takes two generations to make a successful hog producer 
and three generations to develop an outstanding dairyman. 

In summary, it is thus important to recognize that for many agricultural 
products, the forces stimulating vertical integration and those retarding it 
may be about evenly balanced. 

A vast amount of eye-catching publicity has featured many of the 
ventures of integration. But little has been said of their continued success 
or of their failures. It is typical of an operation of this nature to blossom 
out in fanfare and publicity but it may gradually fade away in complete 
silence except for the morbid sound of taps. To cite a single example, an 
ambitious integrated egg-producing and marketing operation centered 
in the Great Plains was started two years ago with wide publicity, but 
ended in disappointment after only 15 months. 

It appears, however, that out of the venture will develop a somewhat 
different type of operation, one which will capitalize on the advantage of 
the economies of scale rather than the presumed advantage of vertical 
integration featuring a contract between the parties involved. 

All in all, the situation with respect to the rate of change toward vertical 
integration is confused and in a state of flux. Before we can appraise the 
continued success of vertical integration in its various forms, and with 
various farm products we will need the results of carefully prepared 
analytical studies covering a period of several years for several products. 
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SOME FUNDAMENTAL PROBLEMS CONCERNING UNDER. 
GRADUATE CURRICULUM IN AGRICULTURAL ECONOmICs 


E. J. R. Booru 
Oklahoma State University 


The Purpose of Higher Education 


HE major problems of undergraduate curriculum in agricultural 
5 pst seem to be fourfold. First, there is little consensus among 
members of the agricultural economics profession on the purpose of 
higher education in general. We are not agreed, for instance, on the kind, 
amount and timing of liberal arts training to which all students, includ. 
ing those in the applied sciences, should be exposed. We are not even 
agreed that we should insist on any basic course requirements—often 
preferring to leave to the student most decisions on curricula. Consider 
the ideas expressed by Allen Tate in a lecture to University of Minne. 
sota freshmen as follows: 

“The purpose of education is . . ., at once, the discipline of the mind for 
the vocations of life and the cultivation of the mind for its own sake; these ends 
are to be achieved through the mastery of fundamental subjects which cluster 
around language and number, the two chief instruments by which man knows 
himself and understands his relation to the world.” 

If this be accepted, all students would acquire the same foundation of 
language, logic, mathematics, and history of the world and in particular 
the United States. The student would still freely choose to go to college, 
but his university would specify his freshman year studies. 


Variation in High School Training 


The second set of problems concern the immense variability in high 
school preparation of students entering college, variability in subjects re- 
quired by high schools, in college matriculation requirements, in the 
range of subjects offered and in the level at which they are taught. The 
variation assumes special importance in many publicly supported colleges 
where admission cannot legally be refused to any graduate of a state high 
school. This difficulty is being overcome in some states by admitting all 
students but not necessarily to the large university of the state which 
has high matriculation standards. In other states, with only one or two 
publicly supported four-year colleges, admission is liberal but matricule- 
tion into the college curriculum requires either specified high school 
preparation or college preparatory courses, for no credit, and at increased 
fees per hour in some cases. 

To illustrate this variation as it affects majors in agricultural eco- 
nomics, minimum requirements of 14 selected land grant institutions are 
enlightening.’ The subjects used for comparison are English, social sc 
ence, and mathematics, as illustrated by Table 1. 
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quae 1. Tae DisTRIBUTION OF FourTEEN SELECTED Lanp-GRANT COLLEGES OF AGRICUL- 
BY Minimum RequirEMENTS OF ENGuisH, Soctat ScreNcE AND MATHEMATICS 
ror GRADUATION wiTH A Masor IN AGRICULTURAL Economics, 1958 


English> Social Science® Mathematics# 

i 

Hours* Matric. Lower Upper Matric. Lower Upper Matric. Lower Upper Final 

e f g e f g e f g h 

6 2 2 3 1 — 
1-5 1 — — 5 4 3 2 8 5 5 
6-10 _ 11 8 3 6 3 8 5 8 1 
1-15 10 3 6 1 3 
1 3 1 1 
12 — - — 1 1 


Source: Catalogs for academic years 1957-59 from colleges of agriculture of University of 
Arkansas, University of California (Berkeley), Cornell University, Florida University, Lowa 
State College,* Kansas State College, Michigan State University, Mississippi State College, 
Ohio State University,* Oklahoma State University, Oregon State College,* University of 
Tennessee, Virginia Polytechnic Institute,* University of Wisconsin.* 

* Equivalent semester credit hours with quarter credits counting two thirds. 

>Including Composition, Literature, Communication, Speech and Journalism. 

‘Including History, Government, Politics, Psychology, Sociology and some Humanities. 
Not including Agricultural Economics, Economics or Applied Sociology. 

‘Including 8th grade arithmetic and up. Not including Statistics. 

¢ Matriculation to the college curriculum whether taken in high school or in college for no 
credit, Adjusted to college base by four semester credit hours for each high school unit of four 
recitation periods for one year. 

{Minimum requirements for graduation in any option of agricultural economics. 

* Maximum requirements for such graduation in any option. 

bFinal level of preparation for minimum requirements in mathematics with levels weighted 
as follows: 0, 8th grade arithmetic with application to agriculture; 3, intermediate algebra; 
§, plane geometry, trigonometry and intermediate algebra; 13, college algebra; 18, analytical 
geometry and algebra; 23, introductory calculus. 


* Asterisks denoting institutions with quarter system. 


It appears that variation in matriculation levels is only in part com- 
pensated by an inverse variation in graduation requirements. This is 
especially true in mathematics. In one half of the departments selected, 
a student can graduate with intermediate (high school) algebra as his 
final level of preparation in mathematics. In two cases, eighth grade 
arithmetic will do. Two departments do require introductory calculus for 
their professional option, but only one requires it for all graduates. Stu- 
dents are usually encouraged to take more mathematics but students left 
to themselves tend to “minimize pain.” 

In English, we are doing a little better. Most colleges of agriculture 
insist on the equivalent of three high school years for matriculation. A 
typical level of training in the colleges selected is five semester hours of 
freshman composition and about three hours of “journalistic writing.” 


_'The departments selected were in colleges of agriculture in land-grant institu- 
tions of states where agriculture is an important sector of the local economy. Although 
some of my favorite schools are missing, there is reasonable geographic coverage, and 
the list does include many departments of agricultural economics considered leaders 
in undergraduate instruction. Table 1 contains the list of colleges. 
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Upper and lower level requirements are identical in all but three sample 
departments. 

In social sciences, the matriculation requirements are, perhaps properly 
low. But college requirements are also quite low. It is surprising that over 
half the departments selected only require two courses or less in a social 
science other than our own, and these are usually state requirements jp 
history. There is greater variation in the level of requirements for socia| 
sciences than for English or mathematics with five departments insisting 
on at least four college courses in their professional option. 

Setting higher university-wide matriculation standards would help to 
solve many problems of curriculum. It would ensure that no section of 
the university competes for the more poorly prepared students. It would 
encourage high schools to offer, and students to accept, better preparation 
in the fundamental subjects of education. And, most important, it would 
enable all departments to build their curricula on a more secure founds. 
tion. 


Institutional Restrictions 


The third problem finds agricultural economics, primarily a social sci 
ence, somewhat lost in colleges of applied agricultural science. It happens 
that most of our departments are in the colleges of agriculture of land 
grant institutions where departments of applied science are in the ma. 
jority. This majority has been able to require for all students not only 
physics, chemistry, botany, and zoology, but also a conglomerate of ap- 
plied lower division courses in animal and plant sciences with a ver 
slight seasoning of the humanities and social sciences. Now first, it has 
always seemed to me ridiculous to teach applied science or applied eco- 
nomics before teaching the science or the economics. And yet this is what 
we do in too many colleges of agriculture. Secondly, we have been prone 
to teach these applied courses to freshmen and sophomores, and the 
principles courses to sophomores and juniors, before they have had much 
training in the fundamental tools of learning mentioned before. The Mor- 
rill act surely did not intend land-grant institutions to supplant education 
in fundamentals and principles but to add to it an American dimension 
of usefulness: 

“, . . the leading object shall be, without excluding other scientific and classical 
studies, . . . to teach such branches of learning as are related to agriculture 


(and the mechanic arts), . . . in order to promote (the) liberal and practical 
education . . . in the several pursuits and professions in life.” 


in practice, this has been interpreted to mean that some students have 
a liberal education but most are allowed to graduate with a preponderance 
of applied courses in haphazard sequence. And yet as scientists, we must 


UU. S. Congress, Statutes at Large, Vol. XII, 37:2, Boston: Little Brown and Co. 
1863, p. 504. Emphasis supplied. 
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helieve that it is more efficient and more useful to teach the general prin- 
ciple before the special application. 

Recently, some progress has been made. In my own college, the pro- 

ion of applied science required in the lower division of the college 
of agriculture has dropped from one-third to one-fifth in the period 1910 
to 1958. The number of credit hours* in elective courses has increased 
from none to 15 leaving that much leeway for the special requirements of 
individual departments. The increase has been effected, however, mainly 
at the expense of a reduction of 20 hours of college rquirements in Eng- 
ish and mathematics. The typical college of agriculture still requires in 
the lower division nearly half of students’ time to be spent in the natural 
and applied sciences. The remaining half is split about evenly between 
departmental requirements and a residual for mathematics, English and 
military science. 

I would recommend that the sophomore year be devoted mainly to 
wllege requirements in principles of science useful to agriculture and 
ina continuation of training in the instruments of learning; language and 
number. These principles would include an agricultural economics se- 
mester course in the economic history and the problems of American 
agriculture.‘ They would include such courses as physics, botany and 
nology but no “farm shop,” “field crops,” “types of livestock” or “farm 
management” before the underlying principles of these applied courses 
are at least partially understood by the students. Institutionally, this 
would require college-wide agreement, not yet evident, on the purpose of 
ollege training. It would require, for instance, that curricula in colleges 
of agriculture become less a continuation of high school vocational agri- 
culture; and that includes curriculum in agricultural economics. The stu- 
dent, once again, would freely choose his college at the end of one year 
but the faculty would determine the majority of the courses to be taken. 


Diversity of Training Goals in Agricultural Economics 


The last set of problems considered here concerns the diversity of our 
own training goals. It appears that many departments of agricultural 
economics now recognize this diversity by offering formal “options” within 
the major. The options help to advertize the varied types of training 
offered in our field, by emphasizing the wide-spread influence of agricul- 
ture on the whole economy and vice-versa: agribusiness and all that. This 


"Semester course credits reckoned on the basis of one hour for each hour of lecture 
or two hours of laboratory for one-half of the academic year. 

‘Professor Brinegar has given some necessary reasons for the order of this process 
of nee economics. A further, and perhaps sufficient reason would be that 
economic history provides a sense of the peal we to be attacked. See, George K. 
Brinegar, “Teaching Economics in Colleges and Universities,” Journal of Farm 


_| 
4 


1870 E. J. R. Boora 


is a by-product not to be dismissed lightly in this period of declinin 
enrollments in agriculture. But mainly, these options have helped t 
reorganize curricula in agricultural economics in a formal manner to pro. 
vide specialized training to meet special objectives. Of the 14 departments 
of agricultural economics studied, eight offer two options or more, Sir 
offer specialized training in farm management, eight in marketing an¢ 
business, three in public service and administration and two offer bot 
agricultural marketing and agricultural business as separate options, 

The problem of diversity of aims is being faced by other departments 
as fields become more capable of specialization. 

At Oklahoma State University, for example, over one-half of the &. 
partments offer more than one option within their major. Exactly one-half 
include a “business option” which is serviced by courses in agricultural 


economics and business. Servicing these options has become another ain 
of departments of agricultural economics. It is to be hoped that our lowe 
division applied courses be used only for this objective, and not required 
for our own majors. 

It seems to me that a student should not specialize in any option o 
agricultural economics until the final year. The principles underlying the 
applied training in these options are common to all. Junior year might 
better consist of courses in logic, the scientific method, mathematics ani 
economic analysis at the firm and economy level. One analytical cours 
each in farm management and agricultural marketing for all our major, 
well founded on such fundamental preparation, could probe these sub- 
jects more deeply and more usefully in two semester courses than i 
often done presently in six. Final year would be, in this utopia, an efficient 
specialization into the diverse fields of agricultural economics. 

There is criticism of these propositions on the grounds they interfere 
with the freedom of choice of individual students. But they would allow 
a student to make a much freer choice of his own ends of education by 
postponing the decision of specialization as long as possible, The means 
by which these ends may best be reached, namely curricula, would be: 
come the fit province of his teachers. By similar reasoning, the number 0 
elective courses should increase only as a student becomes better trained 
to make a choice of means. 

More agreement is needed on the principles of education in agricul 
tural economics and in other applied agricultural sciences before the de. 
tails of curricula revisions are ironed out. Piecemeal will not do. The 
conclusion here is that the major problems related to undergraduate cut 
riculum in agricultural economics will be amenable to final solution only 
when such agreement is more evident at the university, at the college, 
and at the department levels. 
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A METAPHYSICAL HYPOTHESIS* 


A. N. HALTER 
University of Kentucky 


HE general objective of this paper is to state an hypothesis. This 

necessitates defining three particular words. The first word is sci- 
ence, meaning that type of mental activity which satisfies the following 
wo conditions: (1) there must be orderly or systematic thinking and 
(2) there must be a definite subject-matter. 

The second word is presupposition, referring to the context in which 
atue or false proposition is stated. Presupposing is assuming (consciously 
or unconsciously) conditions necessary if the desired result is to be de- 
rived. An absolute presupposition is never subject to the question of truth 
or falsity as is a proposition. Science uses presuppositions as a basis for 
the derivation of logical effects and power to produce these logical effects 
does not depend upon the verifiability of the presuppositions. 

The third word is metaphysics, meaning here the discipline which con- 
cms itself with the presuppositions underlying science. Metaphysics is 
an historical science in that its subject matter is the absolute presupposi- 
tions that have been made on certain past occasions.* 

Specifically the objective of this paper is to state a metaphysical hy- 
pothesis concerning the presuppositions of agricultural economics. It 
will be an historical statement of absolute presuppositions which have 
been and/or are being used by the “students” of agricultural economics. 
This hypothesis, just as any other, must meet the criterion of testability, 
ie, it must be possible to specify the methods that one could use in 
substantiating or refuting the hypothesis. Verification of the hypothesis 
has important implications for the methods of research used in agricul- 
tual economics. A reference to social sciences is justified since agricul- 
tural economics is only one specific application of social science. 

As a dialectic example of the exposure of a presupposition, suppose for 
amoment that we were to confront an agricultural economist with the 


*In 1955, Karl Brandt pointed out to the American Farm Economics Association 
meeting that a study of philosophy would lend clarity to our understanding of the 
nature of economics and to its research methods, c.f. Karl Brandt, “The Orientation 
of Agricultural Economics,” Journal of Farm Economics, December, 1955. This refer- 
ence to philosophy has gone unnoticed. No papers in the Journal of Farm Economics 
show evidence of anyone having taken up his challenge. The theme of the conference 
this year would lead one to suspect that philosophy of science might have found a 
place in the program. 

' Metaphysics is also defined as the science of pure being. This definition connotes 
an impossibility. A science of pure being is as impossible as a science of ideals or 
—_ . R. G. Collingwood, An Essay on Metaphysics, Oxford: Clarendon Press, 
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question, “What is the cause of technological change in agriculture?” 
He might give you such quick responses as “institutional forces,” “cog 
economies,” “efficiency of capital,” or “management.” You might then he 
so brazen that you would ask, “I supposed you are quite sure it has q 
cause?” To which our agricultural economist might reply, “Quite sure, of 
course.” If you now ask, “Why?” he will probably answer, “Everything 
that happens has a cause.” If you are a metaphysical opportunist you 
ask, “But how do you know that everything that happens has a cause?” 
In answering this one the agricultural economist would probably throw 
a proceedings issue of the Journal of Farm Economics in your face, be. 
cause you have put your finger on one of his absolute presuppositions and 
people are very explosive about these. 


Statement of the Hypothesis 


The metaphysical hypothesis to be elaborated in this discussion is this; 
In the writings of agricultural economists there exists a fundamental con- 
fusion concerning the idea of causation, i.e. lack of clarity from the be. 
ginning. There are at least two and possibly three senses in which the 
word “cause” is actually used in agricultural economics and all three may 
be used on the same occasion (i.e., in the same piece of literature). 

The first sense of cause is that motive from which a free and deliberate 
act is the outcome. In this sense causing means affording a conscious and 
responsible being a motive for doing the act. This is the historical sense 
of causation and it can be found in writings where an historical explana 
tion of some event is attempted. 

The second sense of causation is probably the one most agriculturd 
economists would like to use. It is the practical sense in that an event (or 
state of things) can be produced or prevented. This is also the sense in 
which the word “cause” is used in nonsocial engineering and medicine 
The social sciences as well as agricultural economics probably borrowed 
this sense from the natural sciences but extended it to their entire subject 
matter, i.e., presupposed that there is no social event without a “cause.” 

If this aping of the methods and vocabulary of engineering and met 
cine by the social sciences is as extensive as here implied, then it will be 
impossible to find “cause” used in the third sense. The one-to-one caus 
relation between events implied by sense three must satisfy the conditions 
(1) if the cause exists, then the effect must happen; (2) if the effect exist 
then the cause happened prior to the discovery of the effect. This is the 
theoretical use of cause and refers to events that happen independently 
of human action. This is the sense in which the word has traditionall 
been used in physics and chemistry and in general in the theoretical sci 
ences of nature. 
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Implications for Research Methods 


The implications for methodology in agricultural economics parallel 
the presupposing of one of these senses of the word “cause.” If one pre- 
supposes the first sense of cause, then his methods will be designed to dis- 
cover man’s intentions to act in the way in which he acts. Methods of 
research in this area are still crude. 

Experimentation is the method that would be commensurate with the 
presupposing of the second sense of cause. Through experimentation the 
researcher discovers those variables which he can control. No amount of 
sbservation of current events will serve to establish a proposition that pre- 
supposes cause in the second sense. By observing and thinking, one may 
fom opinions about causes but he cannot acquire knowledge except by 
aperimental methods. While this sense may be the most desired in agri- 
cultural economics, we would find very little methodology used that could 
be described as experimental, i.e., where the variables that produce the 
desired effect are under the control of the experimenter. If we attempted 
to test the hypothesis of this paper, we would find the second sense used 
interchangeably with the first sense in the literature describing the 
methods and objectives of agricultural economics. 

Although it is here practically denied that agricultural economists use 
the word “cause” in the third sense, it might be going under various 
aliases, One of these assumed names is functional relation and another is 
structural analysis. 

In the writings of agricultural economists the words “functional rela- 
tion’ could be found and if the writer of these words were questioned, 
he would probably tell us that he means the logical connection between 
athing’s function and its behavior, i.e., if the function (cause) is given, 
the behavior (effect) will follow. He might go so far as to tell you that 
the finding of some particular function would necessitate your finding the 
efect. A similar situation with respect to the use of the words “structural 
analysis” could, no doubt, be found. 

While the renaming of a presupposition may make us think we have a 
new product, it is only the old product going under a new label. However 
tashy the label, it should be recognized that the product is still the pre- 
supposition of cause in the third sense. 

To support defiance of this third sense of cause, note it is fraught with 
lificulties,? and modern physics* has replaced this sense with the presup- 
position that some classes of events happen according to law. Because the 
presupposition of law is not used in social sciences, and in particular agri- 
cultural economics, an illustrative example is not available. However, an 


R G. Collingwood, op. cit., pp. 318-327. 
By modern physics I mean the physics since the time of Newton. 


“Cost 
as a 
€, of | 
hing 
you 
use?” 
hrow 
be- 
s and 
licine. 
owed 
bject 
ause.” 
medi- 
ill be 
causal 
Jitions 
exists, 
is the 
dently 
onally 


1874 A. N. 
example such as the Newtonian laws of motion from physics‘ may serve ty 
demonstrate the consequences for methodology in the social sciences 
There are two features that describe methods used to discover and verj 
laws: (1) they are theoretical and (2) they use as their criterion of yey). 
fiability prediction of events either past, present or future. Mathematics 
is an indispensable methodological tool of physics and would also be in, 
dispensable in social science methodology if the presupposition of laws 
were adopted. I agree with Karl Brandt that the use of mathematics ip 
agricultural economics has served no genuine purpose.° I believe it has 
been used more often as a disguise for no data and/or prejudgements 
concerning the nature of man’ rather than as a source of theoretical rela. 
tionships between social events and as common language for scientists, 

The spectacular accomplishments of nonsocial engineering where cause 
is taken in the second sense and its dependence upon the results of theo. 
retical physics where there is no notion of cause has been referred to many 
times. But what is rarely mentioned in social engineering is the complete 
lack of a theoretical “socialics.”’ There is no argument other than (1) the 
failure of social engineering and (2) analogy to the physical sciences that 
there must be a dependence between the results of social engineering and 
“socialics.” Since a metaphysical study can only show what presuppos. 
tions are used or not used, it cannot predict that the adoption of certain 
presuppositions in social science will be more productive of results than 
those that are now used. However, the enumeration of the presuppositions 
that are used will contrast those of the social sciences with those of the 
physical sciences. Those that will be productive of results and adopted by 
social science can only be found by trying them out. 


Conclusion 


An attempt has here been made to show that a metaphysical study of 
agricultural economics (and in general social science) would result in ur- 
covering of some methodological entanglements. The hypothesis if veri 
fied would show that entanglements are largely due to the admixture of 
the three senses of the word “cause.” A comparison with the physical sci. 
ences would show the inefficiency of present presuppositions and the 
absence of others, probably more efficient, in the social sciences. 


*Or, Galileo’s law for freely falling bodies:.d = 16 t’. It does not make sense to 
say the time t is the “cause” of the distance. 

° Karl Brandt, op. cit., pp. 796-800. 

* For example, since calculus provides the rules for maximization, man is assumed 
to be a “moral maximizer.” 

"A practitioner of “socialics” might be called a “societician.” These words are i 
tended to emphasize the contrast and not to suggest a convention. 
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SOME OBSTACLES IN THE PATH OF PROGRESS IN 
MARKETING EXTENSION WORK 


Dae E. Butz 
Michigan State University 


T IS generally supposed that the solution of problems leads to prog- 
| ress. If this be true, the opportunities for progress in marketing ex- 
tension work ought to be tremendous. The real question evolves around 
how well we meet some of the obstacles and challenges that seem to be 
holding us back. Time and space will not permit a detailed discussion of 
all the many facets of our trials and tribulations, but a few of the more 
significant ones can be hauled out for closer scrutinizing. The suggested 
remedies to be presented later in this paper are not to be taken as ex- 
amples of what ought to be done. In most cases the solutions are sug- 
gested for discussion purposes only. This has the advantage of leaving 
the listener or reader free to suggest his own solution without necessarily 
disagreeing with the author. 

In the first place many marketing extension workers aren't quite sure 
what the objective of their work really is. If they are explaining their 
work to farmers, they are probably trying to increase farm income. When 
marketing agencies appear on the horizon, the extension workers find that 
they are trying to make the agencies more money. If by chance a poor 
consumer turns up, the extension personnel have something for her too 
in the form of more value for the same or less monetary expenditure. If 
the extension workers are in doubt of the make-up of the audience, they 
may hide behind the catch-all objective of trying to “improve the effici- 
ency of marketing.” 

The above objectives are each laudable in their own right, but a mis- 
take is made in thinking that all three of four horses can be ridden at the 
same time. Occasionally they may be going together but more often the 
paths tend to diverge. At this point a decision must be made as to which 
horse to ride. Most marketing extension personnel were born and reared 
on the farm and have a deep-seated interest in what happens on the farm 
and to farmers. Also the sources of funds are usually tied closely to a 
fairly narrow definition of agriculture. For these reasons and many more 
there is a tendency to ride with the farmers when the horses begin to 
part. This is a perfectly legitimate decision, but the extension workers 
ought to recognize what they are doing and the limitations that such de- 
cisions place on work with marketing firms and with consumers. 

The problem of conflict of interests is further amplified by the fact that 
our undergraduate and graduate students are trained as if they were 
going to work directly on the farm or closely with farmers. Our professors 
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1876 Date E. Butz 
insist that the students know location of production areas, how, when 
where and what to sell, marketing channels, pricing and price variation 
and a host of other pearls of wisdom that are basically farm or Joc) 
market oriented. There is nothing wrong with this kind of training, as 
long as the students are really being prepared to take advantage of the 
opportunities available to them when they graduate. The fact that many 
extension services as well as agricultural businesses have looked more anj 
more toward schools of business for replacement personnel in recent years 
may raise serious questions about the adequacy of the training giver 
many students. In some cases marketing firms are willing to retrain per. 
sonnel in order to get someone with an agricultural background. Mor 
often, however, capable people are passed over because of their back. 
ground and training. 

All of this suggests a closer coordination and correlation between the 
offerings of departments of agricultural economics and schools of bus. 
ness, At many institutions this is taking place at the undergraduate level 
Progress at the graduate levels seem to be somewhat slower with each 
side apparently unwilling to give up enough required courses so that 
the poor student can get a degree in much less time than the equivalent 
of an M. S. and an M. B. A. combined. 

From the extension standpoint, particularly in regard to work with 
marketing firms, it might be desirable to administer the work through the 
department of marketing in the school of business. At the same time 
question could be raised as to whether or not such work ought to bk 
carried on for free as is done in the traditional agricultural extension 
service. Perhaps a realistic assessment of the benefits will suggest that such 
organizations rightfully ought to pay part or all of the expenses and not 
assess the charges to the taxpayers in general. 

Such arrangements ought to place the work in the hands of people 
trained to do the job. In addition, they probably wouldn't enter the job 
with the customary farm bias of present workers. There are many reasons 
why the above suggestions are unworkable and impracticable, but they 
deserve serious consideration. 

Another serious limitation to work with marketing firms is lack d 
practical experience. Since there is no real good substitute for experience 
this suggests that our graduates ought to be encouraged to take jobs ia 
industry before being hired on extension. This sounds good in theory, but 
difficult to do in practice. One of the more difficult problems faced by the 
extention service is that of having a high enough salary scale to attract 
competent person with business experience. Occasionally someone can be 
found who is willing to take a pay cut for the security and other thing 
connected with college life. This is the exception rather than the rule. Pos: 
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sibly some scheme can be worked out whereby graduates serve an ap- 
prenticeship with business firms with the college picking up a part of the 
tab under the heading of professional development. Maybe the colleges, 
universities, and extension services will have to raise their salary sights 
when hiring people with business experience to do marketing extension 
work, Some of this experience can be picked up through close contact 
and work with marketing firms. In general, however, this is a slow, tedi- 
ous way in which to assimilate it. 

Another problem that arises in doing marketing extension work is the 
conflict between the concepts of education and service. In theory the ex- 
tension specialists are educators and ought to outline the principles so 
that the clientele can make the application to their own particular prob- 
lems. In actual practice the marketing firms many times find it hard to 
make the application without detailed assistance from the extension repre- 
sentative. As marketing firms get larger and take on their own research 
staff, this problem may be somewhat lessened. In the meantime, however, 
there will necessarily have to be a substantial amount of service-type 
work individual firms or small groups of firms. Success in working with 
individual firms is essential in terms of building clientele that later may 
be educated chock-full of useful principles. A question may be raised as 
to whether or not an intensive job well done with one or a few firms may 
not yield greater results many times than a buckshot coverage of many 
firms that falls far short of the target. It goes without saying, however, 
that to be successful the intensive service-type approach requires the full 
understanding of administrators who may consciously or unconsciously be 
judging results by the number of people contacted. 

With all due respect to those engaged in research it can be safely said 
that for the solution of many of the problems faced by extension market- 
ing personnel, adequate research does not exist. This raises the thorny 
problem of who should do the research. Should it be done by the labeled 
researcher with assistance from the extension man? Or should the exten- 
sion person keep his “cotton-picking” hands off until the researcher dumps 
the results to him in a package? Possibly the extension worker ought to 
strike off on his own with or without assistance from his colleague in 
research, 

Indeed, more and more it seems that if marketing extension personnel 
are to have the data they need to solve many current problems, they will 
have to get the data themselves. This is in no way meant as a criticism 
of research personnel, but only a statement of what seems to be the most 
expeditious way to solve the problem. Certainly they should consult with 
their researchers in the planning and executing of the study. This, in turn, 
will free the researchers to work on more basic long-term problems. This 
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type of an approach to solving this problem requires among other things, 
(1) competent extension personnel and (2) an understanding among ex. 
tension administrators that extension people are engaged in problem soly. 
ing research. Perhaps a time limit of say one year or some other designa. 
tion ought to be placed on projects in order to keep extensiun workers 
from becoming too deeply involved in research while being paid on ex. 
tension funds. This problem can be worked out if administrators under. 
stand and are sympathetic to the problem. 

There is one last item to consider. Assume that the problems of objec. 
tives, academic training, organization, experience, and research are solved, 
What good is all of this unless we have an effective man on the firing line 
—a teacher? Unfortunately, many of our personnel come to us with little 
or no experience along the line of communications—either written or oral 
It is probably too much to hope for changes in the training program 
which will plug up this hole. This means that a considerable amount of 
time must be spent in training along the lines of communications in order 
to improve teaching effectiveness. This is a hurdle that few people get 
over completely. It’s a job that is never-ending and few people even reach 
the upper limits of their capacity. Communication training is difficult to 
do since many people in extension assume that originally or certainly 
after a little experience they are professionals. Unfortunately, in too many 
instances, such is not the case. 

These are only a few of the serious limitations or obstacles facing 
marketing extension work, but their solution would enable the judges of 
marketing extension work to have a better insight into real possibilities 
within the marketing extension arena. 
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THE LAND GRANT COLLEGE OBLIGATION 


EBER ELDRIDGE 
Iowa State College 


BOUT 23,600 land grant college employees use $128 million in ex- 
tension work and $113 million in research work to effectively dis- 
cover and disseminate information. This is part of the land grant college 
system in the United States. The very fact that this system continues to 
receive regular appropriations is testimony to its unquestionable success. 
The extension service is the youngest of the three phases; teaching, re- 
search, and extension, in the land grant colleges. This organized network 
of county and state educators has a potential influence that has no equal 
in the world. Many foreign visitors have pointed to this system as the 
significant key to our agricultural productivity. 

Although the land grant system has a wide range of activities, its major 
efforts have been directed toward the adoption of new and improved 
technology. The success of this endeavor is obvious. In 1803 the produc- 
tivity per farmer was enough for three consumers. Today’s mechanized, 
scientific agriculturist produces for more than 20 people. 

For the first half century of the land grant college’s life this single focus 
was correct. It might still be correct, but it is no longer sufficient! Dur- 
ing that first half century incomes of consumers were low, income elastic- 
ities weve high. With a small industrial product and a small labor force, 
the minimization of labor inputs in agriculture was necessary to allow for 
growth in the nonfarm economy. 

This general condition has not prevailed in the last few decades. The 
land grant college must re-examine its objectives because: (1) it is not 
benefiting farm income. (2) it is not encouraging agriculture’s full contri- 
bution to economic growth. (3) it is permitting a distrust for new agri- 
cultural technology to develop that could endanger the land grant col- 
lege’s future and curtail economic growth. 


Improving Farm Income 


Most extension workers believe they are working to improve the 
farmers’ income. This has not been their only objective but it has been, 
and still is, an important one. 

The extension worker has had good reason to believe that this objective 
was being fulfilled. He has worked with many innovators to establish a 
new technique in a specific area. The improvement in the “innovators” 
short-run income and the increase in productivity which followed seemed 
to be ample proof that farm income was being improved. 


1879 


Oly. 
kers 

der. 
jec. 
ved, 
line 
ittle 
oral, 
ram 
at of 
rder 

get 
each 
It to 
ily 
any 
cing 
as of 
lities 


1880 EBER ELDRIDGE 

Economists have been saying to each other for many years that most 
agricultural technology has been output increasing, capital using, and 
labor saving. With the low income and price elasticities of agricultural 
products this technology will reduce aggregate gross farm income, The 
per capita farm income must decline unless resources are transferred oy 
of agriculture. 

Unfortunately, this well accepted economic principle has been “,wel] 
accepted” only in groups of economists, Even today the majority of land 
grant college workers do not fully appreciate the meaning of this eq0. 
nomic principle. 

Some economists have not recognized that a significant income transfer 
from the farm economy to the nonfarm economy has been taking place, 
The decrease in market price resulting from output-increasing technology 
has been far greater than the decrease in cost of production. After the 
output increase the nonfarm consumer could buy the same quantity of 
food as before and still have money left over for other purchases. The 
farmer could buy less than before. Who can honestly say that our land 
grant colleges are helping farm income? 

It is easy to point an accusing finger at the technical specialist, but 
economists must share the blame. They have not been effective in educat. 
ing their colleagues nor the general public regarding the effect of increas. 
ing output with low price elasticity. 

Secondly, farm management economists have been perhaps more effec- 
tive than the technology specialists in increasing farm output. The tradi- 
tional farm management approach of maximizing output with the land 
resource considered “given” has not been conducive to resource realloca. 
tion. The increased productivity from a new technique can be taken as 
(1) more farm output or (2) with reallocation of resources, as more non- 
farm output. The traditional farm management approach has encouraged 
the former. 

Obviously, the effects of farm output technology have been little un- 
derstood. 


Promoting Economic Growth 


The most significant contribution of the land grant college has been it 
effectiveness in promoting economic growth. The agricultural output has 
grown rapidly. Additional per capita output has meant additional real 
income for the country—and a higher level of living. 

But the land grant college has not encouraged agriculture to make it 
fullest contribution to economic growth. For the full impact of technical 
innovations in agriculture to be realized in economic growth the adjust 
ment of resources to these innovations must also take place. 


just 


labor 


ruthl 
colle 
of re 
The 

that 
an 0) 
gram 
facto 
econt 


Al 
quat 
outp' 
In th 
state 
colle 
suffe 


He 
(1) t 
prod 
redu 
tioni 

In 
colle 
prod 
ment 

Th 
cated 
larly 
maxi 

Bu 
to 

Pl 
mo 
and 
in t 

Basic 
1957 


GRANT COLLEGE OBLIGATION 1881 


Here again, economists have not communicated their knowledge that 
(1) the increase in aggregate output and (2) the increase in the relative 
productivity of capital to labor, has caused farm labor to become highly 
redundant. Farm prices have clearly demonstrated a structural malad- 
justment in our economy. Consumers are saying (through the proper func- 
tioning of the price mechanism) that too many resources (especially 
labor—and in many areas, capital) are being used in producing food. 

In order to achieve full economic growth the goals of the land grant 
colleges should be: (1) to free a maximum of resources from agricultural 
production to be used in the nonfarm economy. (2) to facilitate the move- 
ment of these resources from farm to nonfarm activities.’ 

This the economists have known but have not successfully communi- 
cated to their co-workers. Concentration on technical innovations particu- 
larly on commodities with low price elasticities has tended to “free a 
maximum of resources from agriculture production.” 

But, having been freed they were left stranded; bewildered by the 
ruthless economic forces which descended upon thm. The land grant 
college is obligated to take the second step and “facilitate the movement 
of resources from farm to nonfarm activities.” This has not been done! 
The social costs of some of the secondary adjustments might indicate 
that a “maximum” reallocation of resources is not desirable. Presumably 
an optimum rate of transfer, combined with consistent government pro- 
grams, can give an optimum rate of economic growth and still improve 
factor returns to agriculture so that farmers may share in the benefits of 
economic growth. 


Preserving an Appreciation for Technological Progress 


Although economists have failed to communicate knowledge ade- 
quately, farmers are beginning to comprehend the income effects of 
output-increasing technology on commodities with low price elasticities. 
In the fall of 1956, 20 Iowa farmers asked for a conference with the Iowa 
state college administrators. In substance these farmers suggested that the 
college curtail the promotion of new technology since agriculture was 
suffering from “too much efficiency,” and that resources be reallocated 
to promote agricultural adjustment. 

Placing the blame on “too much efficiency” is an idea which could gain 
momentum among farmers (especially in a period of depressed incomes) 
and react adversely on the land grant colleges. A widespread movement 
in this direction could jeopardize the public support of agricultural re- 


‘Earl O, Heady, “Adaptation of Extension Education and Auxiliary Aids to the 


oy Economic Problem of Agriculture,” Journal of Farm Economics, February, 
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1882 EBER ELDRIDGE 
search, including, incidentally economic research, and be significant de. 
terrent to economic growth. 

Economists need to effectively communicate their knowledge of ey. 
nomic growth. Farmers need to understand not only the effect of output 
increasing technology on their income but also that they cannot fully 
share in the benefits of economic growth unless there is resource realloc. 
tion. They need to understand that we don’t dare slow down the rate of 
economic growth. They need to understand that Iowa farmers must con. 
tinue to improve techniques and efficiency in order to successfully com. 
pete with farmers from other states. 

Perhaps our only remaining significant advantage over the USSR is ow 
agricultural productivity. We cannot afford to reverse or retard techno. 
logical progress in agriculture. The only feasible answer is to have con. 
tinuing progress and then direct more of our educational resources to the 
process of facilitating adjustment. 

The combined efforts of the land grant colleges, in conjunction with 
complementary government programs can do this job. By fulfilling thei 
obligations to the nonfarm as well as the farm groups of the United 
States they can attain their objectives: 

(1) Farmers who remain on the farm would have improved real in- 
come. 

(2) People who leave the farm would have improved real income. 

(3) Social costs of secondary adjustments would be minimized. 

(4) Technological progress will continue. 

(5) The economy would achieve an optimum rate of growth. 

(6) A contributioin would be made to maintaining the nation ina 
position of political and economic world leadership. 

There are two questions every group of economists should ask them- 
selves: 

(1) Have we devoted enough of our resources, as economists, to this 
area? 

(2) How effectively have we communicated our knowledge? 
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MOTIVATING FORCES UNDERLYING INTERMARKET 
MILK PRICE RELATIONSHIPS 


HERBERT G. SPINDLER 
University of Massachusetts 


HE observations and conclusions here drawn are primarily based on 

a comparison of milk prices for Boston and five Massachusetts secon- 
dary markets for a 20 year period from 1935 through 1954. Price differ- 
ences were determined on an annual basis for Class II, Class I and blend 
prices, All prices were for milk of 3.7 per cent butterfat at the respective 
markets. 

The basic objectives were to: (1) determine the amount and pattern of 

rice differences, (2) determine reasons for and effects of price differ- 
ences, and (3) determine the relationship between actual price differences 
and location theory price differences as reported by Bredo and Rojko.* 

Since consumers use roughly one pound of milk per day per person in 
fluid form and another pound per day in manufactured products, popula- 
tion provides a gauge of market demand. Massachusetts contains about 
one-half New England’s population. Of the 5 million in Massachusetts, 
almost one-half are located in the Boston milk marketing area, one-fourth 
are in the five secondaries, and one-fourth in various tertiary markets. 

Boston’s milkshed is centered in Vermont about 200 miles northwest 
of Boston. The Worcester and Springfield markets, with populations of 
300,000 and 350,000, in 1950, lie 40 and 89 miles west of Boston. Merri- 
mack Valley with 266,000 population, lies 27 miles northwest, and Fall 
River and New Bedford with populations of 128,000 and 142,000, are 
located 51 and 56 miles south of Boston. 

Prices in the five secondary markets for the twenty years 1935-54 ex- 
ceeded Boston’s by only one cent per hundredweight on Class II or 
surplus milk, but 12.5 cents on Class I or fluid milk and 56 cents? on 
producer blend prices. What has been the cause and effect of these 
prices? 

Class II prices in the secondaries rarely deviated from Boston’s by 25 
cents per hundredweight. But an equal proportion of surplus did not re- 
sult. Secondary market dealers, motivated by their quest to minimize 
costs, in effect denied Boston producers the opportunity to supply the 


*William Bredo and Anthony Rojko, “Prices and Milksheds of Northeastern 
Markets,” Northeastern Regional Publication No. 9, Amherst: University of Massa- 
chusetts, August, 1952. 

* Sixty-three cents if the 46 cents nearby location premium rate is used for Spring- 
field, Worcester and Merrimack Valley for five years 1950-54. Approximately 60 to 
80 per cent of the pool milk for these markets is in the premium zones; in contrast, 
about 4 per cent of Boston’s supply is from premium zone areas. Omission of dis- 
cussion on nearby location premiums does not change the basic conclusions drawn. 
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1884 HERBERT G. SPINDLER 
secondaries with a 56 cent higher price. As a result, secondary markets 
averaged 88 per cent Class I utilization, as compared with 80 points less 
or 58 per cent for Boston. The proportion Class I for the tertiaries woul] 
approach 100 per cent. 

Dealers in the secondaries, because producers can apply little economic 
pressure in their choice of markets, determine the plant to which fam 
milk is shipped, decide the disposition of such plant supplies and decide 
the market in which milk is pooled. 

Secondary market Class I prices 22.5 cents higher than Boston's pro. 
vided an inducement to dealers in secondary markets to purchase lowe; 
priced Boston pool milk. To illustrate, Springfield’s market price averaged 
12 cents over Boston’s. A Springfield dealer using Boston pool milk owned 
such milk 12 cents less than locally purchased milk. Adding 7 cents to 
adjust market prices for greater proximity to surplus areas raises this 
differential to 19 cents.* 

The lower Boston Class I price appears to be a reason why all the 
secondaries receive supplies, particularly seasonally, out of the Boston 
pool, even though the Bredo and Rojko study indicate that a self-con. 
tained market results in least transportation cost. Possible too, reliance on 
Boston for fluid supplies for the secondaries also resulted in surpluses 
gravitating to the Boston pool. 

The proportion surplus is restricted in the secondaries because of 
higher processing and handling costs than in the up-country specialized 
manufacturing areas. Even separation to provide cream for routes is likely 
to be costly, and higher skimmilk values since the war made skim dump- 
age less practicable. The tertiaries have no manufacturing facilities. A 
producers’ cooperative-manufacturing-outlet is located in or near each of 
the secondary markets. Even though the cooperative absorbs surplus mik 
in the market and typically pays the Class II price at its plant, the dealer 
usually incurs losses on weighing, testing, hauling to the cooperative’ 
plant, and on market administrators’ assessment. These higher costs cause 
higher blend prices for the smaller markets. 

The absence of surplus in the secondaries has the commendable tend: 
ency to minimize transportation costs. Direct haul transportation rates 
in Springfield reach 40 to 60 cents. Since there are no manufacturing 
facilities in its milkshed, transportation costs absorb the value of the 
skimmilk on a sizable proportion of the surplus hauled to the market for 
manufacturing. Since 20 cents transportation is typical for country as 
sembly, 20 to 40 cents transportation cost could be saved if nearest sup- 


*Bredo and Rojko. Based on May-June, 1948 supply-demand conditions Spring: 
field’s location theory price should be 7 cents under Boston, Worcester and Mett- 
mack Valley 3 cents under, and Fall River and New Bedford 4 and 6 cents respet- 
tively over Boston. 
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lies were used in fluid form and up-country milk manufactured. 

Another type of inequality in dealer cost occurs with dealer purchases 
of uid milk in competition with the Boston blend, and sale of such un- 
regulated milk in a state regulated market in competition with milk 
produced within the state on which dealers must pay the local Class I 
rice. Often, such price differences amount to $.50 to $1.50. The amount 
of the difference depends on the price difference and the quantity of 
milk involved. 

Class I price differences between primary markets like Boston and 
New York provide incentive to dealers in Rhode Island and Connecticut 
to buy in the market with the lowest Class I price. Increased Class I 
utilization will enhance the blend, conceivably over the blend in the 
higher Class I market. Dealer response is to class prices. Producer's quest 
for the highest available blend price would likely be expressed in move- 
ment of producers between Boston and New York plants along the Ver- 
mont-New York milkshed boundary if blend price difference became 
substantial. 

While the proportion of Class I effects blend prices, the range between 
Class I and Class II prices is also a vital] factor. To illustrate, assume 
$6.00 and $3.00 class prices and 60 per cent Class I utilization in Boston, 
but 90 per cent in, say Springfield. The blend price difference is $.90, 
computable by multiplying the difference in the percentage Class I (30) 
times the range between Class I and Class II ($3.00). Changing the Class 
I price from $6.00 to 5.00 decreases the differences in blend prices from 
$.90 to $.60. 

The difference between blend prices for Boston and five secondaries 
was 59 cents in 1937-42, but declined with the decrease in the Class I to 
Class II differentials in the 1943-46 war shortage period to 44 cents, and 
again soared to 83 cents in 1947-50. Had an adequate seasonal differential 
been maintained under Office of Price Administration price ceilings, the 
Boston to secondary market blend differential would have been much less 
than 44 cents. 

Administrative agencies, subject to possible producer insistence to 
maintain a high Class I price in the hopes that this will enhance the blend 
price, contro] the range by which Class I prices exceed surplus prices. 
Boston forms the king-pin for Class I pricing in New England. Some 
markets use Boston’s Class I price, others follow it often with fixed 
differentials, 

Through the establishment of the level of Class I prices, the primary 
market controls the proportion of surplus in New England. An initially 
high Class I price causes some curtailment in consumption, encourages 
use of substitutes, and increases production. Low Class I prices encourage 
Consumption and controls production. Increases in the surplus tend to 
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gravitate to the Boston pool. The tertiaries remain close to a 100 per cen, 
Class I utilization under any circumstances. 

A change of $1.00 in Class I price originating in Boston provides , 
change in producer returns of as much as $1.00 in smaller markets, hy 
around $.60 for Boston. If then, farmers’ aggregative productive response 
is sensitive, a much larger production response will occur in the small 
markets. And if, say a $4.80 price level would bring forth precisely ade. 
quate supplies, then after demand and supply responses to an initially 
$.50 higher Class I price re-established the general blend price level x 
about the original $4.80 level, the smaller markets would receive most of 
the $.50, while Boston’s price fell below $4.80. 

Producer requests for federal orders in southeastern Massachusetts and 
Connecticut are motivated primarily by dealers’ opportunity to purchas 
out-of-state supplies at a price based on the Boston or New York blend, 
Inequality in dealer cost of product has resulted, and higher priced loa 
supplies threaten to be priced out of the market. 

The weakness in reliance on a relatively high Class I price (high by 
supply demand standards with 45 per cent Class II in the Boston pool 
in 1956) is evident. The high level of Class I price initially raises blend 
prices, production is increased, increased surplus decreases the blend, a 
widened range between the Boston blend and Class I price result, 
thereby providing attractive differentials for unregulated supplies to state 
markets. While the maintenance of Class I prices, which have provided 
more surplus than required reflects producers attempts to maximiz 
returns, it has also provided an invitation to dealers to seek cheape 
sources. 

Conclusions 

Differences in dealer costs to process surplus milk affects the propor- 
tion of surplus in a market. 

Inequality of dealer costs for fluid milk results from a failure to align 
prices on fluid milk on a location theory basis. Uneconomic movements of 
fluid supplies and manufacturing may result. Dealers are motivated by 
available opportunities under established class prices. 

There is lack of evidence that a high Class I price, over a long-run period 
or cycle, results in higher blend prices. The fact that federal orders are 
relying on supply-demand factors, that total and regional U. S. fluid mik 
production keeps in line with an ever-increasing population without 
noticeable higher prices provides evidence that significant response it 
production to prices does occur. Relatively high Class I prices lead to 
surpluses, widened price differentials and market instability. More ec0- 
nomic movements and economic handling of milk may be achieved by 
giving more attention to dealers’ cost reactions to established Class prices 
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CONCENTRATION OF LAND OWNERSHIP* 


GENE WUNDERLICH 
Agricultural Research Service, USDA 


HIS paper is devoted to a method of measuring concentration of 

land ownership. The method, designed to give greater precision to 
the concept of concentration, is developed from the Lorenz and Gini 
measures of income distribution. As such, it relies upon a rather partic- 
ular meaning of concentration, a meaning solely dependent upon dis- 
tribution of land among owners and totally independent of absolute 
standards of size or norms of an equitable distribution. The method is 
illustrated with data on land ownership from the Great Plains States. 


Measurement of Concentration by Lorenz Curve and Gini Ratio 


Concentration of wealth and income is a well-worked field, the begin- 
nings being attributed to Otto Ammon by Corrado Gini in 1895.* It is 
through the efforts of Gini, Pareto, and Lorenz? that we have most of the 
foundations of present-day theories and measurement techniques of in- 
come distribution. It is from them and their latter-day counterparts® that 
the method of measuring the concentration of land ownership in the 
Great Plains has been drawn. 

The Lorenz curve (Fig. 1) consists of a cumulative percentage distribu- 
tion of arrayed observations on the abscissa plotted against a cumulative 
percentage distribution of an attribute on the ordinate. The common form 


* The opinions expressed in this paper do not necessarily represent the views of 
the Farm Economics Research Division, Agricultural Research Service, or USDA. 

‘Otto Ammon, Die Gesellschaftsordnung und Ihre Natiirlichen Grundlagen. Jena: 
Fisher, First published in 1895. 

*The statement of the Gini concentration ratio is attributed by Yntema to Corrado 
Gini’s “Sulla misure della concentrazione e della variabilita dei carattere.” Atti del 
reala Istituto Veneto di scienze, letters ed arti. tome 73, part 2, 1913-14, p. 1209. 

See also Gini, On the Measure of Concentration with Special Reference to Income 
and Wealth. Colo. Coll. Pub. No. 208. 1936. (A Cowles report.) M. O. Lorenz, 
Methods of Measuring the Concentration of Wealth. Amer. Statis. Assoc. New Series 
No, 70, June, 1905. Pareto, Vilfredo. Cours d’économie politique. Lausanne. 1897. 

*A few noteworthy examples are: 

Mary J. Bowman, A Graphical Analysis of the Personal Income Distribution in 
the United States, In Amer. Econ. Assoc. Readings in the Theory of Income Distri- 
bution, Philadelphia: Blakiston, 1946. 

Selma Goldsmith, “Statistical Information on the Distribution of Income by Size 
in the United States.” American Economic Review, Vol. 40, No. 2. May, 1950. 

Horst Menderhausen, Changes in Income Distribution During the Great Depres- 
sion. New York, National Bur. of Econ. Res. 1946. Note especially Appendix C. 

Dwight B. Yntema, “Measures of the Inequality in the Personal Distribution of 
Wealth or Income,” Journal of American Statistical Association, Vol. 28, No. 184, 
pp. 423-4383. December, 1933. 
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1888 GENE WUNDERLICH 


of the Lorenz curve calls for an array, from smallest to largest,‘ of 3) 
individuals according to the amount of the attribute measure of wealth 
or income with which each is associated. Because both axes are q. 
pressed in terms of percentages from 0 to 100, the line of perfect equality 
is shown as a straight line rising at 45° from the left-hand origin, The 
more the Lorenz curve bows downward, away from the line of perfect 
equality, the more unequal is the distribution of the attribute. 

The area between the Lorenz curve and the line of perfect equality 
represents the degree of concentration. This, in fact, is the basis fo 
Gini’s R or R’, the “concentration ratio.” The Gini ratio of concentration 
hereafter referred to as C or C’ (to avoid confusion with correlation coeff 
cients), is simply the ratio of the area between the Lorenz curve and the 
line of perfect equality to the total area of the triangle formed by the two 
axes and the line of perfect equality. 


Concentration in the Great Plains States 


A study of rural land ownership made in the 10 Great Plains States 
in 1957-58 provides useful illustrative data for the concentration curve 
and ratios. In order to provide comparability with a similar survey of 
farm land ownership made in 1945,’ only farm and ranch lands of the 
1957-58 study of all rural land are used. Concentration curves (Fig. 1) and 
concentration ratios (Table 1) are developed for both acreage and value. 

The concentration curve shows that the distribution of land holdings, 
measured either in terms of acreage or value, deviates considerably from 
perfect equality. The concentration curve for acreage encloses two-thirds 
of the total area beneath the line of perfect equality. One-half of the 
owners in the 1957-58 study hold 8 per cent of the farm and ranch land; 


*The form originally presented by Lorenz arrayed individuals from largest to 
smallest in terms of their income. This results in a curve that is concave downwarl. 
* The calculation of C (Gini’s R) is done by summing the differences of attribute 


values for all pairs of observations and dividing by — - ¥ (N = total frequency, 
4 


yj = mean of attribute quantities), an extremely laborious process. An estimate of (, 
that is, C’, can be calculated from a succession of points (usually 5 or 10) on the 
concentration curve or directly from sum of attribute values assignable to successive 
quintiles or deciles of owners in the array. (See formula, bottom of table 1.) 
*U.S. Department of Agriculture, Agricultural Research Service, Farm Economics 
Research Division, The data were drawn from a survey of ownership of all rural land 
taken during December, 1957 and January 1958 in the 10 Plains States from Montan 
North Dakota to Texas-New Mexico, Estimates were, prepared from the mail question 
naires of approximately 25,000 landowners. All 1957-58 data are gee ys Oe 
*Buis Inman and William Fippin, “Farm Land Ownership in the United States, 
U. S. Department of Agriculture Misc. Pub. 699, 1949, Data on concentration wert 
drawn from source materials of this study and are not available in the bulletin. 
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CONCENTRATION OF LAND OWNERSHIP 


TABLE 1. CONCENTRATION Ratios: ACREAGES AND VALUE OF FARMLAND, 
Great Puarins States, 1945-1958 


State C’ acreage* C’ value* 
pai, 
1945 1958 1945 1958 
North Dakota 45 44 45 
South Dakota .49 .58 .42 .49 
Nebraska .63 .63 .49 
Kansas 54 .46 .52 
Oklahoma .62 .61 .59 .60 
Texas .73 .64 .66 
Montana .60 .69 .53 .61 
Wyoming 70 78 57 .63 
Colorado .68 .73 .56 .60 
New Mexico 74 .82 .62 .69 
Great Plains .67 .69 .56 .60 


1 
C’=1/22(Px-1° Qe— Qu-1) Px Qu-1) ; where Py=per 


cent of owners, and Q,x=per cent of land acres or value, and k-1 is percentage at interval 
(decile here) preceding k; C’ underestimates C by about 2 per cent. 


the other half of the owners hold 92 per cent. About 53 per cent of the 
farm and ranch land is held by the largest 5 per cent of the owners. 

The value of farm and ranch land is similarly concentrated, although 
to a lesser degree. One-half of the owners hold 11 per cent of the value 
of farm and ranch land; the other half of the owners hold 89 per cent. 

The remarkable characteristic of the land ownership concentration 
curves and ratios for the Great Plains is their near identity between 1945 
and 1957-58. The 1945 and 1957-58 curves for both acreage and value are 
nearly congruent, and the C’ ratios are virtually equal. This would sug- 
gest either that there has been little or no increase in concentration or 
that the measuring device is not responsive to differences. 

There are, however, wide interstate variations in the C’ values. For 
example, land ownership in North Dakota with an acreage C’ value of 
45 is little more than one-half as concentrated as New Mexico with a 
C’ value of £82. This wide interstate variation suggests that, as a measure 
of land ownership concentration, the C’ ratios and their graphic counter- 
parts are responsive to differences. 

One of the principal advantages of the concentration ratio (and simi- 
larly the curve) is that coefficients can be compared directly over time. 
For the 10 Plains States combined, as an example, the C’ ratios for value 
concentrations in 1945 and 1957-58, respectively, are .56 and .60, During 
this period the index of land values for these states rose from 80 to 144. 
Had the number of owners in each class interval of value of holding been 
compared, it would have been impossible to separate increased concen- 
tration (of which there was little) from a general increase in the price of 
land. The concentration ratio is, of course, totally indifferent to the rise 
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CONCENTRATION OF LAND OWNERSHIP IN THE 
GREAT PLAINS STATES,. 1945 -1958 


ACREAGE AND VALUE 
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Ficure 1. 


in average value of an ownership unit from $15,971 to $38,431 between 
1945 and 1957-58. The sole concern of the concentration ratios is how 
the total value is distributed among owners of land. 

Similarly, the concentration ratio for acreage is unaffected by changes 
in the total quantity of land or by the number of landowners, The aver- 
age size of a farm land ownership unit rose from 570 acres in 1945 to 
640 acres in 1957-58, an increase of about 1 per cent a year. The C’, m 
the other hand, rose only from .67 to .69, an amount easily accounted 
for by sampling error.® 


* For comparison, in 1945, the United States ratio of concentration for income from 
wages and salaries was .38, income from business and partnerships .68, and income 
from interest and dividends .82 (Goldsmith, op. cit., p. 327). In 1954, the mos 
recent year for which appropriate data are published, the United States ratio of co 
centration for income from wages and salaries was .40, income from other than eall- 
ings (interest, pensions, etc.) .47, income from farm self-employment .56, income from 
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CONCENTRATION OF LAND OWNERSHIP 


Merits, Limitations, and Variations of the Concentration 
Curve and Ratio 


Conceptually the concentration curve and ratio are specific. The mean- 
ing of both is precise in that the base, complete equality, does not rely 
on a normative judgment and, consequently, does not vary with time or 
among individuals. The concentration curve is compared, therefore, not 
with what the distribution of land holdings ought to be, but with the 
objective standard of perfect equality. The concept of perfect equality 
as a base from which to measure concentration does not suggest that 
perfect equality is either attainable or desirable.° 

One of the principal advantages of the concentration curve over the 
use of simple class intervals is that direct comparisons can be made be- 
tween time periods—“between epochs,” in the language of Lorenz. From 
a class interval table’® it is not possible to tell, for instance, whether be- 
tween two time periods an increase in the proportion of owners in the 
largest size class is due to a shift of land from small owners to large 
owners, or is just the result of a general increase in the size of all land- 
holdings. Both axes of the concentration curve, however, are expressed in 
percentages, so that a change over time in the value of land or a propor- 
tioately equal change in the size of all ownership units will not affect 
the degree of concentration. 

The main limitation of the concentration curve and ratio is their in- 
adequacy to describe all aspects of the distribution of land ownership. 
They do not show absolute quantity changes. Neither the curve nor 
the ratio makes any distinction between a distribution of ownership 
among 10 owners and among 10 million owners. For analyses that require 
such a distinction, however, a supplement of the mean acreages, mean 
values, or total numbers of land owners usually will be sufficient to show 
absolute quantity changes. 

A variation of the usual concentration curve might include members 
of the population possessing zero quantity of the attribute, i.e., to include 
ina distribution of land owners those who own no land. If one wished 


nonfarm self-employment .54 (U. S. Department of Commerce, Current Population 
Reports, Income of Persons in the United States; 1954, P-60, No. 19, p. 23). All the 
foregoing are C’ ratios based on the distribution of income among persons receiving 
such income, and calculated from quintiles which understate concentration slightly 
more than C’ calculated from deciles. 

‘For another viewpoint see Allyn Young, Economic Problems New and Old, 
Boston: Houghton Mifflin Co. 1927. pp. 95-107. 
_ “Three relatively recent examples of class interval reporting of acreage distribu- 
tion of ownership may be found in: (1) Inman, op. cit. p- 68. (2) Woytinsky and 
Woytinsky. World Population and Production, New York: 20th Century Fund, 1953. 
Illustrations from Europe, Americas. pp. 489-490. Not always clear between operation 
and ownership, (3) Manlio Rossi-Doria, “The Italian Agrarian Reform,” In Parsons, 
Penn, and Raup, Land Tenure, Madison, Wisconsin, 1956. p. 891. 
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to analyze the distribution of land ownership over a population larger Anc 
than land owners alone one could simply enter zero observations for | conce 
all persons owning no land; the resulting concentration curve would fg. | and d 
low the ordinate for a considerable distance to the right before it began | centas 
to rise. larges 


Certain kinds of problems might call for analysis of a population that | owner 
does not possess the total amount of attribute under consideration, An 
example might be concentration of ownership of all farmland among Occup 
farm operators. If all the farmland is not owned by farm operators, then 


the concentration curve will intercept the y axis below the 100 per cent 
level." Ret 

Another Use of the Concentration Curve: Owner Characteristics = 

One shortcoming of many of our current conceptions of a “large” farm Oth 
or “large” ownership unit is that size comparisons are made on the basis | Tenur 
of some absolute size developed from historical data. Size comparisons in Ow 
one period of time are made according to the technology and resource Par 
combinations of a previous period. Farms 1,000 acres or larger, for ex. Op 
ample, may be classified on the basis of previous experience as “large,” - 
Suppose rapid technological advance and consolidation should increase Thi 


the size of all farms to over 1,000 acres. Are all farms then large? Such | land « 
a classification is of rather limited usefulness for analysis of the current | meas 
distribution of farm size, if farm size is undergoing rapid readjustment. 
The concentration curve permits a classification of size that can be 
made without arbitrary standards based on previous periods. The slope 
of the land ownership concentration curve at any point represents the 
increment of land owned assignable to an increment of owners. There- 
fore, it is possible to compare the proportion of all land owned by a partic. 
ular owner with the proportion of all owners that he represents. A slope 
of the concentration curve greater than one, for example, is characteristic 
of an owner who holds a percentage of land greater than the percentage 
of owners he represents. A slope of the concentration curve less than one 
means that he contributes more as a proportion of owners than as a pro- 
portion of land owned. Owners thus might be classified, for example, as 


“Large’—slope of concentration curve (much) greater than one. 
“Medium”—slope of concentration curve (about) equal to one. 
“Small’—slope of concentration curve (much) less than one. 


The number of owner classes desired can be varied, of course, by the 
number of slopes of the segments of a concentration curve. 


“The desirability either of inclusion of possessors of zero attribute or exclusion 
of a particular segment of the possessors of the attribute must be weighed agains 
increased difficulty of defining the study universe and preserving comparability i 
the study universe over time. 
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arger | Another means for classifying characteristics of owners related to the 
s for | concentration curve is the separation of the arrayed owners into quintiles 
J fol. {| and deciles. As an example, for the Great Plains states in 1945, the per- 
egan | centage of owners in specified occupational and tenure classes of the 
largest 10 per cent of land owners was compared with the percentage of 
that | owners in the same occupational and tenure classes of all land owners:?” 


; upation All Largest 

mong ye owners 10 per cent 

then 65 71 

Cent Retired farmer 10 9 
Retired other 1 2 
Housewife 4 1 

cs Business and professional 11 14 

fis Other 9 3 

basis Tenure 

Ns in Owner operator 386 19 

ource Part owner 18 23 

ex. Operator landlord 19 35 

ge” Landlord 27 23 

TEASE Thus, the concentration curve, the concentration ratio and the array of 


Such | land owners from which they are constructed are useful not only as direct 
rent | measures of concentration but as a means for classifying owner groups. 


* Similar data for the 1957-58 survey are not available at the time of this writing. 
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PROBLEMS IN THE IMPLEMENTATION OF THE OBJECTivgs 
OF GRADUATE TRAINING 


H. RussELL SHAW 
University of California, Davis 


5 Nene are a number of questions relating to graduate training which 
are usually left to the administrative personnel of individual instity. 
tions as which might properly be discussed by a specialized interest group 
such as this society. How many of the general problems in graduate traip. 
ing could be simplified through encouraging discussions between schoo 
in subject-matter areas rather than leaving it to be developed primarily 
within schools? Of foremost importance in the development of policy 
guiding graduate training is the clarification of its precise objectives, There 
are three major types of situations to which the Ph.D. may lead. These 
are teaching, research, and executive positions requiring the generation 
of decisions for direct action. What are the essential common character- 
istics and what are the unique specifications for each kind of activity? 
Economists are also sometimes classified as general, applied or specialist 
Is this of any assistance? This second classification is quite independent of 
the first but in both cases the distinctions may not be entirely clear and no 
life-time work would involve any economist solely in a single category. 
If we inspect the components, talents and/or information required for 
each of the above activities or by any of the types of economists employed 
in any of various institutions, the problem of defining objectives for grad. 
uate training may not be so difficult. If we follow an expanded version of 


Brinegar’s specifications,’ the components in the training of an agriculture | 


economist are: (1) contemporary economic history with emphasis on agi: 
culture, (2) contemporary social, economic and political institutions and 
structure, (3) contemporary technology, (4) economic theory, (5) statistics 
and other quantitative methods, and (6) applied economics in research 
The first three items collectively are facts, collateral learning and expert: 
ence while the latter three are tools and their application. The most im- 
portant element, the research process or the decision process itself, mus 
be included among the above components. This component is most fre 
quently neglected and yet is most important in developing insight int 
problems, be they research or in the “decision” area. In fact, it is essential 
to recognize the two as resulting from one and the same process of it 
vestigation or logical reasoning. The process is that of learning. The 
ability to use it differentiates between the educated and the unlearned. 

Questions concerning appropriate content of curriculum are of maj 


*See George K Brinegar, “Teaching Economics in Colleges and Universities 
Journal of Farm Economics, November, 1956. 
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significance and require definition of proportion as well as the compo- 
nents of the above six areas. Widely divergent types of training offered 
at various institutions is ample evidence that there are wide differences 
of opinion as to what is ideal. This topic alone is worthy of at least a 
series of papers. 

In addition to content there are several other questions relative to cur- 
riculum which arise. These stem from the need for flexibility to accom- 
modate students from diverse backgrounds and training at the one end 
to a need for both the M.S. and Ph.D. alternatives, as well as different 
areas of specialization at the other. One of these questions involves the 
method of exposure of students to subject matter within courses. Should 
courses be highly organized in presentation or should they be more like 
“group study” with only consultation with faculty? Should major portions 
be elected as individual study either with or without frequent faculty 
contact? 

Other questions arise in the organization of the whole curriculum. 
Should it be highly rigid as to content components and sequence? If spe- 
cific components are required, then some rigidity of sequence is neces- 
sary. A course of study with strict adherence to specified components 
given in a fairly rigid sequence through the primary medium of lectures 
might be designated as the “mill” extreme of the American graduate 
training system. If we release the restriction on components, we would 
have what might be designated as the “American Smorgasbord.” The 
European system more typically follows the selection of content by indi- 
vidual faculty advisers taken in a more flexible sequence and with much 
less formal organization, The “mill” tends to produce individuals recog- 
nizable as belonging to certain schools. The European system can generate 
‘little images.” Neither is particularly desirable. There is probably a very 
low correlation between the combination used and whether the product is 
educated or unlearned. The selection of method must be made on other 
grounds, Important among these are availability and economy in use of 
faculty and the number and types of students which it is deemed desir- 
able to reach, 

If we are to suppose that some means of exposing students to subject 
matter is available and that some restrictions on content and sequence 
are necessary, the need for establishing individual programs for students 
introduces certain additional problems with respect to structuring of cur- 
ticulum, These are quite apart from interdepartmental problems. As was 
indicated earlier, there may be differences in objectives of students in the 
area of specialization in which they wish to concentrate. There are prob- 
lems in determining how specialized the specialty should be. There may 
be a need to convince the student that what he may wish to do, includ- 
ing supporting work, is not always what he needs and what he ought to 
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Ph.D.) of work desired. Incomplete anc diverse preparation at the under. 
graduate level, perhaps, causes more difficulty in scheduling compact 
and “neat” programs than any other single item. 

These are not the only reasons for the need for some flexibility in train. 
ing. Not all students are prepared to take an identical series of Courses, 
Many find it essential to work and require something less than “standard 
full load.” Others, because of differences in ability, may prefer to lighten 
the load. Foreign students, because of background differences and lap. 
guage difficulties, may also wish to start with lighter course loads, If any 
flexibility in the area of specialization is to be permitted, it is essential 
that it be possible to select elective courses in either semester, It may 
also be desirable to have a program which would allow students to ente 
in mid-year. 

A special problem exists with respect to foreign students. The problen 
of evaluation of previous scholastic record is even more complex than fa 
graduates of American universities. This pertains to level of work as well 
as to components. Unless previous experience with students from the same 
university is available, grades and transcripts are of little value. Evalu- 
tion of adequacy of direct prerequisite work, as well as general ability, i 
nearly impossible. If it is in the national interest to have a large propor 
tion of the foreign students who study abroad take work in this county, 
two questions are foremost. Are all of those students who are capable and 
apply being admitted? Is the type of training received adequate for con- 
ditions they find when they return home? It is not likely, however, that 
maintaining a separate (and lower) set of standards for foreign students 
would be helpful since these would tend to draw more mediocre students 
relative to other foreign universities and depreciate the reputation of 
American universities abroad. 

Another major problem area lies in the control of the supply of grat- 
uate students. Students are an asset in that they help to “justify” the 
department, they provide stimulation to staff members and contribute to 
the output of the department. Should admission standards be sufficiently 
flexible to admit all potentially good students or should a rigid line be 
drawn at some level of undergraduate proficiency if we suppose that it 
is possible to compare academic records between schools? 

Many, if not most, graduate students require some outside financial 
support. To assist financially most departments have assistantships (te 
search and/or teaching) available for qualified candidates. There are 
several conflicting criteria which may be used in allocating assistantship 
funds. (1) They may be considered as scholarship funds and allocated 
purely on the basis of scholarship. If this is true, they are rewards for 
previous work. On the other hand some weight may be given to need, i 
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which case the award serves two other related functions: namely (a) 
equity in opportunity to the individual and (b) a contribution to the 
social product. (2) Assistantships may be awarded on the basis of poten- 
tial contribution to the research or teaching product. In this instance, need 
would have no weight, and scholarship considered only to the extent that 
it might indicate suitability for the job at hand. Major emphasis would 
have to be given background (academic and experience) with respect to 
the work to be done. (3) Even though assistantship experience may con- 
tribute materially to the training of a student, no weight can be given in 
this respect since it could be made part of the formal requirements (with- 
out pay) in addition to the thesis. (4) Assistantship funds could be allo- 
cated as a form of social welfare (i.e., relatively high weight given to 
need). (5) Perhaps the most frequent criteria for allocating assistantship 
funds is on the basis of maximizing the probability of acquisition of the 
better brains for the particular school. To what extent has competitive 
bidding been responsible for raising stipends above that necessary for 
students? How many worthy students are shut out of financial assistance 
because of this high priority given larger stipends? 

Who should be responsible for the detail of the graduate curriculum 
and its administration? If students are not solicited by individual faculty 
members and assistantships allocated accordingly, there arises the ques- 
tion of student assignment to faculty members. Associated with this is 
the appropriate advising procedure to assure that students’ interests are 
fully aroused, that students are fully informed as to all possible alterna- 
tives and are not unduly burdened by the projection of biases of indi- 
vidual faculty members. Is there any appropriate examination and review 
procedure which will forewarn weak students that they are “not likely 
to make it” before they have invested two or more years of work that 
has little reward in any sense? To what extent should theses be subsidized 
through assistantships? What facilities are available for special students 
who may wish to take selected graduate work without a degree? What 
facilities are available for post-doctoral study? What facilities are availa- 
ble for special foreign students? In each of the last three cases, it is 
highly likely that programs could be arranged which would be much more 
effective than those available with present facilities. 

In 1953 Black reported an undergraduate curriculum in agricultural 
economics in 39 land grant schools.? Between 1953 and 1957, inclusive, 
361 Ph.D. degrees in agricultural economics have been granted by 22 
land grant institutions. Of these, 328, however, have been granted by 


‘John D. Black, Economics in Agricultural College Curricula, Journal of Farm 
Economics, November, 1953. 
; *As reported in lists of Ph.D. dissertations, Journal of Farm Economics, 1953-57, 
inclusive, An additional 31 have been granted by five private institutions. 
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the 11 larger institutions and over half of the total by the four largest 


undergraduate level provide graduate training at the MLS. level, How 
much coordination exists between institutions to provide an easy trans. 
tion from one level and school to the other without undue loss of ting 
and credit by students? Can undergraduate and M.S. programs be de. 
veloped to minimize inadequacy in prerequisite work in transfer to othe; 
graduate schools without conflicting unduly with undergraduate objec. 
tives and flexibility for various types of work? Many of the deficiencies 
could be eliminated at the undergraduate level by appropriate student 


advising. How much of the “feed-in” problem could be solved by some | 


inter-institution coordination of undergraduate and M.S. advising on th 
selection of curriculum components? 

While we recognize that the prime requisite for progress of the profes. 
sion is an unrestricted method and scope of inquiry by individuals and 
institutions, does this also necessarily mean that graduate training mu 
be entirely disorganized? While more coordination may be beneficial t 
agricultural economics directly, it is evident that most of the cost of dis 
organization is borne by students. Considering the severe limitation o 
total time which students have available for graduate study, might there 
also be a considerable indirect benefit from coordination which would 
release time for more productive study? How many of the above problem 
could be simplified if more deliberate attention and open discussion were 
to be encouraged within this society? 


Most other land grant institutions having agricultural economics at the | 
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GRADUATE STUDENTS CONTRIBUTED PAPERS 
Chairman: A. Gordon Ball, Iowa State College 


TECHNOLOGY REDEFINED—AN EXAMPLE OF 
QUANTITATIVE MEASUREMENT 
IN THE BROILER INDUSTRY 


Axtra UcHIDA 


Purdue University 


HE broiler industry is one of the most dynamic in the United States. 

In the broiler processing plants, capacities have been increased by 
more capital expenditure. In any industry where new technologies are 
rapidly accepted, it is of paramount importance to compare internal plant 
structures in order to study profit potentials. Traditionally, the comparison 
has been by constructing and comparing short-run average cost curves for 
diferent sizes of plant operation. Assuming a purely competitive market, 
a comparison of average cost curves would indicate relative profitability of 
scales of operation for the firm. 

The fixed structure of plant size, which in the short run cannot be changed, 
has a substantial influence upon operational efficiency. Thus, it is possible 
to evaluate the superiority of one plant relative to another where the in- 
vestment pattern for equipment and buildings is limiting and where the 
pattern also technically determines labor which is a part of variable cost. 

It is possible to build a long-run technology trend curve which is ana- 
logous to Marshall’s long-run average cost curve if a basic technology is 
measured as analogous to the tangency point between the short and long- 
run average cost curves. Mrs. Joan Robinson has defined technology under 
a certain state of knowledge by parameters of labor, capital and equipment, 
and output.! 

The purpose of this paper is to redefine technology as a vector and to 
construct a technology trend curve by connecting superior plant technol- 
ogies. This will suggest the entrepreneurial path necessary in finding a 
higher profit potential for a competitive industry. 


_ * Approved for publication as Purdue Journal Paper No. 1324, August 8, 1958. This paper 
is based on research project XR 1457 financed by Purdue Research Foundation. The author 
would like to acknowledge assistance from Milton M. Snodgrass and Vernon W. Ruttan of 
the Purdue Agriculture Economics staff. 

: ne, The Accumulation of Capital, Homewood: Richard D. Irwin, Inc., 1956, 
pp. 411-420, 

. Shoichi Mizuno, “On the Theory of Production Function of Joan Robinson,” The Hitot- 
subashi Economic Review, Vol. 8, No. 2, April 1957, pp. 172-173, and Hiroshi Furuya and 
Ken-ichi Inada, “Balanced Growth and Dynamic Efficiency in Capital Accumulation,” The 
Economic Studies Quarterly, Vol. 8, No. 1, 2, June, 1957, pp. 67-69. 
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Theoretical Model 
Notation of Vector 


E=combination of capital and equipment 

quantity of capital and equipment? 
L=amount of labor input 

X =output 

T=convex cone of vector field denoting technology 


If any two arbitrarily chosen technologies belonging to T cannot he ex. 
pressed as a combination of the two, then there is a unique technology 
called a basic technology. The aggregation of such basic technology is noted 
as T*; i.e., the number of basic technologies is finite, or T* is a finite ag. 
gregation of many technologies. The elements of T* are designed as t*, 


Definition of Technology 
When X is produced by combining E and L, the combination 
E Ke 
r=] L 


is called technology. 


Assumptions 


1) Homogeneous labor. 

2) Every element of capital goods increases proportionately as total in- 
vestment increases. 

3) Output is forthcoming from any one of many technologies arbitrarily 
chosen. Technology is a state of expression of production consisting of 
a certain combination of capital equipment and a flow of labor: a 
part of labor is for the maintenance of capital equipment. 


8 Joan, Robinson, op. cit., pp. 117-123. In the consumer goods sector of economy, the 
quantity of new capital and equipment is determined by variable factors of interest rate, 
wages, the pattern of labor input practices, expected life of equipment, etc. In the capital 
goods sector of economy, variables such as gestation period and labor required to produce the 
equipment are also considered. In general, the quantity of equipment is expressed a 
Kr=K(E, r, w), where r is interest rate and w is wage rate. It is extremely: difficult to see the 
functional relationship between Kg and r and w. However, it could be assumed: 

1) under a certain E and w: 

if then K(E, m, w)>K(E, re, w) 
2) under a certain E and r: 
if wi> Woe, then K(E, r, wi) >K(E, r, we) 
$) for E, and E2 and two combinations: (r, w) and (r’, w’): 
if K(E:r, w) >K(E2, r, w), then K(Ei, r’, w’) >K(E2, r’, w’) 
Champernowne calls Kr\L (capital equipment investment per worker) a “J. R. Unit.” 

See also D. G. Champernowne and R. F. Kahn “The Value of Invested Capital,” Rene 

of Economic Studies, Vol. 21, No. 2, 19538. 
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4) No persistent excess capacity in capital and equipment. 

5) State of equilibrium maintained as entrepreneur believes that the 
existing wage rate and interest rate will remain the same in the future. 

6) Divisibility of capital and equipment and labor within each plant 
and the constancy of revenue; i.e., if capital equipment is )-fold 
(\>0), output is \-fold. Also additivity of technology; i.e., the output 
of the sum of combinations of more than two different capital and 
equipment labor inputs is the sum of the output of each combination 
of capital and equipment and labor inputs. 

7) Aggregation of all technology under a certain state of knowledge is 
expressed by T. Under a different state of knowledge T’ exists: 


T’ 


The Nature of Technology 


Under the foregoing assumptions, the nature of T is as follows: 


1) If r belong to T, Ar also belongs to T (A>0). If 


EK AE 
7=| LI, then Ar=] AL 
AX 


2) If both 7; and 72 belong to T, then 7,+72 belong to T. then 


Fi Fi + Ke 
= li = Le and T1 -+ = li Le 
Xi Xe Xi + 


3) Combining (1) and (2): if both 7; and 72 belong to T, 
> 
> 
then \i7:+A272 also belong to T. Therefore: 


+ 
+ = | Arla + 
+ 


4) Combination of the two technologies belonging to T is expressed by 
combination in ) ratio, if 
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5) Within the same T, the combination in which L=1 is called unit 
Technology. 


T 1 ‘ 
— =| _ |, expressed ast =| 1 ; unit technology of r, 
L xX 
— x 


K. and x are capital equipment and output per unit of labor, respec. 
tively. 


Comparison of Technology 


If there are two technologies, 


Ka Ke 
t; = 1 and te = 1 
Xi Xe 


belonging to T and if x;>xe, and K..<K.., then t; is less mechanized and 
superior; higher mechanization does not always mean the superiority of one 
technology over another. Therefore, if the combination of capital and 
equipment is defined as above, under a constant interest rate and wage 
rate, each technology is expressed in such vectors as: 


K(E|r, w)7 
K (E| r, W) L 
L 
X xX 
expressed as: 
K (e|r, w) 
t=|1 | 


xX 


For example, there are five basic technologies, t:*, to*, ts*, ta*, ts. With 
these, T will be shown by the convex cone as below: 
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If T is cut with a plant at L=1 perpendicular to the L axis and parallel to 
the XKx plane, then the shadowed area is T at L=1. If this bisected shaded 
area is transformed into a two dimensional graph, 


Kz 


or (x, K,), then the five extreme points of T will be shown as follows: 


x] 


It is clear from the above diagram that purely from the standpoint of 
capital and equipment intensity relative to labor, t,* is the most mechanized 
followed by t:*, ts*, and ts*, respectively. 

If two technologies, t;* and t;*, are such that K.j;>K.; and x;<x;, then 
t* will dominate t;*.4 Within T, those technologies which are not dominated 


eo 


‘A weaker expression of the inequality sign could be used; for example, in the above figure 
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by the other technologies are designated by T*. Furthermore, those tech. 
nologies which are not dominated under a certain interest rate and Wage 
rate will not be dominated by others under a different interest rate anj 


wage rate. Therefore, we find in the above figure, T* as connected by the 
line of t,*, ts* and t;*. The characteristics of this so-called optimum tech. 
nology curve will depend upon the industry characteristics in terms of ip. 
vestment in capital equipment relative to the labor. 

Regarding the following case of technology comparison, i.e., 


K.j > Kex and x; > Xi, 


we cannot say anything about the superiority of one technology to the other, 
This is purely an indeterminate case. 


Technology and Profitability’ 


The profit is determined by the difference between revenue and cost, 
Nothing can be said definitely about the profitability of one operation to 
the other. However, under the suitable assumptions listed earlier in the 
theoretical model section of this paper, the above technology expressed in 
such vector components would give us a fairly good estimate of the profit 
ability, i.e., those technologies which are not dominated are more profitable 
than those which are. A case can exist where one technology is dominated 
by another and yet a profit can occur for the inferior technology. Also, in 
indeterminate cases, if the operation with the higher capital investment and 
output has substantially less average variable costs (excluding labor), then 
it probably has higher profit potential; e.g., where K.;>K,.; and x;>x;, 
then i probably has higher profit potential. 

Without the assumptions, it cannot be determined the share that labor 
contributes to total profit for any particular technology because if the value 
of capital is less, the rate of profit on capital may be higher. This makes 
the elasticity of substitution between labor and capital a crucial factor. If 
elasticity is greater than unity, overinvestment will imply a larger profit 
share of capital investment than labor. If less than unity, a labor intensive 
operation would be more profitable. When there is a difference between a 
capital or a labor intensive operation under different technologies, it is 
almost imperative to consider the elasticity of substitution of labor and 
capital within the technology before saying anything about the exploitation 
of labor or management. Considering the competitive structures of the 
labor market, it is safe to say that the higher actual wage rate in a particular 


in the comparison of t;* is superior to t,*; if xs>x, and K.s<Kes, then ts* is superior to ti 
A weaker inequality sign could be used on capital instead of output; however, the weak it- 
equality sign cannot be used on both capital and output comparisons. 

5 The meaning of the profitibility is in terms of the absolute sense, as well as proportion ot 
share of capital relative to labor. 
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technology is the proximate cause of the higher productivity, because it is 
higher wages that make a more rather than a less mechanized technique 
preferable from the entrepreneur’s standpoint. It might be possible to have 
higher wages without higher productivity, but it would not be possible 
under competitive conditions to have higher productivity without a higher 
wage. Therefore, under the assumption of pure competition, the dominance 
of one technology over another could have profitability implications. 


Example Using Empirical Data 


Empirical data used are taken from a recent study of broiler processing 
in North Carolina. Actual plant data were divided into four groups by size 
of operation. Pertinent data are:® 


Groups 


Average output 


Average investment in 


Labor 


per hour buildings and equipment 
dressed lbs. dollars persons employed 
1 375 18,421 18 
2 900 35 ,047 25 
8 1800 60 , 557 44 
4 $200 169 , 542 103 


Using these data, the technology matrix is: 


| 


T2 


T3 


> 


184217 18,4217 14177 
13 
| 375 J | 375 J L291 
P35,047] [35,087 7 1402 
25 
| 900 J | goo | L 36] 
60,557] 13767 
44 
| 1800 | | 1800 J L 41. 
P169,542] 169,542) [16467 
103 => — 103 = 1 
103 
| 3200 J | 3200 | L3i J 


* James R. Donald and Charles E. Bishop, “Broiler Processing Costs,” A. E. Information 


Series 59, Department of Agricultural Economics, North Carolina State College, June, 1957 
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A graphic picture of the above unit technologies is: 


1-00 {S00 1Goe 1700. LA 


Comparison of Basic Technology 


The degree of mechanization is t,*, t:*, t*, and t;* in order. The com- 
parisons of the basic technologies are as follows: 


ti* vs. Ka>Ke D1 


using the notation i 5 j meaning i is superior to j. 
ti* vs. Ka>Ka “. indeterminate 
vs. ta* Ke < Kea Ke > T > % 


t3* vs. Kes < Ke X3 > Xe 73 >) Te 
t3* vs. Kes < Kes X3 > X4 T> 
Therefore: 

73 >) 72 

> 71 

71 

and/or 

™ > 7% 

Summary 


There was no so-called optimum technology curve T* constructed as it 
dicated by the theoretical model.? However, the entrepreneurs of tech 
7 This optimum technology curve is Mrs. Joan Robinson’s productivity curve, which is 


depicted always by constructing the multi-convex cone instead of a single convex cone fo 
technology for an industry if the industry is operating within the range of economy of scale. 
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TECHNOLOGY REDEFINED—DIsCuSSION 1907 
nologies 1 and 4 are induced to attain technologies 2 and finally 3. This sug- 
gests that the broiler industry is a very dynamic industry. This entre- 
preneurial path for better technology is analogous to Marshall’s long-run 
average total cost curve, though the long-run path is exactly in the op- 
posite direction: in the technology trend curve a higher profitability is im- 
plied by going from lower right to upper left, while in the long-run average 
cost curve, economy of scale is obtained by going from upper left to lower 
right. 


DISCUSSION: TECHNOLOGY REDEFINED—AN EXAMPLE 
OF QUANTITATIVE MEASUREMENT IN THE 
BROILER INDUSTRY 


InvING DuBov 
University of Tennessee 


Uchida’s paper is an interesting exercise in applying matrix algebra to 
problems in agricultural economics. It is most gratifying that those train- 
ing in our profession are alert to the application of fresh approaches. 

The stated purpose of the paper is “to redefine technology as a vector 
and to construct a technology trend curve by connecting superior plant 
technologies.” It is stated further, “This will suggest the entrepreneurial 
path necessary in finding a higher profit potential for a competitive in- 
dustry.” The question now is whether the purpose was reached, and, if 
so, what contribution this is. 

Mathematics is a science of logic—reasoning from a given set of as- 
sumptions. Uchida follows this procedure, and reasons from a simplified 
set of assumptions. Except for a minor point or two,’ there is no fault 
with the logic. Some questions may be raised, however, regarding the 
simplicity of the assumptions. For example, does the broiler industry 
operate in purely competitive factor and product markets? Some serious 
doubts can be raised in this connection. The strongest basis for these 
doubts is the growth of vertical integration in the industry selected for 
an example of research application. Also, there are many substantial de- 
partures from purely competitive factor and product markets in many 
other phases of agricultural production and processing. Under such cir- 
cumstances, then, will the research procedure outlined be of use? 


"The following is stated in the paper: 
“Regarding the following case of technology comparison, i.e., 
Key > Kei and x; > x1 


Wwe cannot say anything about the superiority of one technology to the other. This 
ls a purely indeterminate case.” The case is indeterminate only so long as costs and 
returns are ignored. 
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Another point concerns the example given of research application—tha 
of the North Carolina broiler industry. Is an elaborate use of vectors 
required to determine which production organization is associated with 
maximum output per unit of labor? 

In discussing technology and profitability, the following is said; “The 
profit is determined by the difference between revenue and cost, Nothin 
can be said definitely about the profitability of one operation to the othe, 
However, under the suitable assumptions listed earlier in the theoreticg| 
models section of this paper, the above technology expressed in such ye. 
tor components would give us a fairly good estimate of the profitability 
i.e., those technologies which are not dominated are more profitable thay 
those which are.” Profitability is determined by more than the value of 
capital and equipment and output per man hour of labor. Profitability i 
determined by manipulation of and adjustment to all the variables of 
market policy. These variables include product policy, expenditures for 
selling costs, market power, location with regard to markets, transporta. 
tion costs, and contractual arrangements. 

Perhaps, the foregoing remarks are conditioned by some recent experi 
ence with a study of pricing of Class III milk in the New York mibkshed, 
One of the most important questions with which the study was concemed 
was: “How will a change in the Class III price affect the firms operating 
in the area?” The impression gained in pursuing this question was that 
the variables of market policy mentioned above are the strategic ones 
considered by decision-makers in the dairy firms. A simple model, sucha 
that presented in Uchida’s paper, would be of little significance to the 
firms in the dairy industry. And, since the broiler industry is becoming 
more and more “imperfectly competitive,” the same limitations mentioned 
for the dairy industry might also exist for broiler production. 

Recent developments in the methodology of agricultural economics re. 
search—particularly those of applying linear programming—have provided 
many useful tools of analysis. Care must be taken, however, that the took 
are used properly to test reasonable hypotheses of economic activity. 
These hypotheses must be based on realistic premises. Otherwise, the 
application of the refined analytical tools will become mere academic 
exercises. 

In summary, Uchida has done a competent job as far as he has gone 
There needs to be, however, many refinements and advancements of the 
procedure before it can begin to answer really substantive questions. The 
model needs to take into consideration the many other important variables 
of firm behavior that it now omits. 
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AN INPUT-OUTPUT ANALYSIS OF A SMALL 
HOMOGENEOUS AGRICULTURAL AREA* 


Peretz Ram** 
North Carolina State College 


PRIMARY goal of studies of an agricultural area is frequently the 

development of economic policy leading to efficient use of resources in 
agricultural production. A study of this nature might be made on any one 
of three different levels: (1) intra-farm, (2) inter-farm, and (3) inter- 
industry. Analysis on the first level deals with the individual farm and can 
be considered analysis of the “‘firm.” Analysis on the last two levels is of 
an aggregative type where the focus is shifted from the individual firm to 
larger units. 

A good guide for adjusting resource use for better efficiency and for 
making policy recommendations concerning agricultural production of the 
area is a comprehensive economic model that will give expression to pro- 
duction-consumption relations, inter-industry relationships, and production 
functions—all on the aggregate level. This model should also show how 
economic conditions influence the economic activities and resource alloca- 
tion in the area. 

Appropriate for such a study is the input-output model which permits us 
to use the method of activity analysis on the aggregate level. Since this 
model was introduced in 1931 by Wassily W. Leontief of Harvard Univer- 
sity, it has been used in numerous economic studies, but in each the analysis 
has been applied to a large economic area such as a whole country or a state, 
and has covered all sectors and activities of the economy. In order to fit into 
a study of agricultural activities of a small area, some modifications and 
additional assumptions are necessary. 

The purpose of this paper is to describe how the input-output model can 
be applied in a regional study of a small homogeneous agricultural area 
and to illustrate important applications of the analysis to such a study. 
The analysis discussed here has been applied in a study of eight counties 
of the Northern Tidewater area in North Carolina,! and numerical examples 
will be drawn from that study. 


Input-Output Analysis 


An input-output analysis consists of four parts: (a) choice of a specific 
model; (b) the collection of data summarized in a table which describes the 


* Approved by the Director of Research of the North Carolina Agricultural Experiment 
Station as Paper No. 948 of the Journal Series, Raleigh, North Carolina (August 1958). 

** The writer is indebted to Richard A. King for encouragement and assistance in this paper 
and in the research upon which the paper is based. 

‘The research study under the title, “The Agricultural Economy of the Northern Tide- 
water Area of North Carolina” is still in progress. 
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economic system; (c) estimation of coefficients using appropriate analytical 
techniques; and (d) numerical solutions of the problems posed.2 

The model represents economic activities of a certain geographical area, 
during a certain period of time (usually one year). Assuming free competi- 
tion, constant returns to scale and static equilibrium conditions, and 
dividing the economy into number of sectors, an input-output table of the 
following type can be constructed: 


Tas_e 1. GENERAL Input-Output MopEL ror n SEcTors 


Intermediate flows 
Producing sectors Final demand Total output 
1 Xiu * *Xin Xin Yi Xi 
2 Xo. Xoo‘ * ‘Xen * * *X2n Yo 
i Xiu * *Xij *Xin xi Xi 
n Xnt Xn2° * *Xnn* *Xnn 


In this table, X; represents the total physical output of the ith sector 
(for i=1, 2, - - - , n); xij represents the amount of output of sector i that is 
absorbed by sector j to be used as an input; and Y; represents the amount 
of X; that is consumed by households, purchased by government or ex- 
ported.* Each row in the Table thus shows the distribution of output ofa 
sector, and each column shows the inputs of a sector and their sources. 
When intrasector flow has been cancelled out, each element of the diagonal 
xij for i=j is zero and the output is defined on a net basis. But if x;j>0 
(for i=j), output in sector i is stated on a gross basis. 

Assume that each sector uses only one process and produces a single 
commodity with no joint products, that there are no substitutions of inputs,’ 
and that there are constant returns to scale. Each column then represents a 
sector’s process which is a linear homogeneous production function. 

? For lack of space, only the basic and the main points of the analysis are shown here 
briefly for the purpose of establishing a general notation in terms of matrices and equations 
to be used later. For a basic reference see, W. W. Leontief, The Structure of the American 
Economy, 1919-1939, Oxford University Press, 1951. 

? For reasons of aggregation and lack of physical data all these entries are quoted in money 
values. 

4 Samuelson argues that this assumption is not always necessary. See P. A. Samuelson; 
“Abstract of a Theorem Concerning Substitutability in Open Leontief Models,” in T. C. Koop- 
mans (ed.), Activity Analysis of Production and Allocation, 1951, pp. 142-46. And also: R. 


Dorfman, A. P. Samuelson and R. M. Solow, Linear Programming and Economic Analysis, 
New York: McGraw-Hill Book Co., 1958, pp. 204 and 224-227. 
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The following set of linear equations can be derived from Table 1: 


+ Xo — — — ton = Ve 
(1) 
or in shorter form: 
n 
Gd=1,2,---,n) (1a) 
j=l 


This set of equations can be regarded as describing the external relation- 
ships in the general equilibrium, showing the balance of output and inputs. 

Further consideration of Table 1 is appropriate with regard to the in- 
ternal structure, or intersector relationships. The following set of technical 
coefficients of production (assumed to be constant) is obtained: 


OF Ay = (2) 


The ratio aj; shows the amount of commodity i which is necessary to pro- 
duce one unit of commodity j.5 The set of equations (la) therefore can be 
rewritten as: 


Xi — aX; = Yi (i = 1,2,---,n) 


or in matrix form: 
({1] — [ais})[X] = [Y) (4) 


where ({I|—[aj;]) is the technology matrix of production. [X] is the total 
output column vector, and [Y! is the final demand column vector. 

Multiplication of both sides of (4) by ([I]—[ai;])— which is the inverse 
of the technology matrix leads to a new set of equations: 


+ AwYe + - ++ + AmYa = Xi 
Ao Yi + + +++ + AnYn = Xe (5) 


+ AnYo + = 


*In terms of dollar input per dollar output. 
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or in shorter form: 


Xi 1,2, +++, n) (65 


where the A;; represents the elements of the inverse of the technology matrix 
This set of equations shows the total output of each sector that is required 
to meet a given final demand. 


Model for a Small Agricultural Area 


In constructing an input-output model for a small agricultural area, 
several factors should be kept in mind: 

(a) The study aims to cover only the agricultural activities of the area, 
although these activities can not be isolated wholly because of economic 
ties with some nonagricultural sectors. 

(b) Even though the geographic area is clearly defined, there are flows 
of outputs outside the area and flows of inputs into the area. Data generally 
available for such a study do not reveal, in most cases, output destinations 
and input origins.® 

(c) Land is an important primary input and should be considered sepa- 
rately. 

Because of these peculiarities, the model as discussed in the previous 
section needs some modification and additional assumptions in order to 
fit the present study. Consider n number of sectors, of which n—1 are agri- 
cultural sectors covering all the agricultural activities in the defined area, 
The division into sectors is based on the nature of the product produced, 
the production technique, marketing organization and ways of consump- 
tion. A five-sector model is illustrated in Table 2. The agricultural economy 
is divided into four broad sectors as follows: 

1. Crops for direct consumption: Fruits, berries, vegetables and potatoes. 

2. Feed and forage crops: Grains, pasture, hay and silage. 


3. Crops for industry: Cotton, tobacco, peanuts and forest products. 
4. Livesteck: Poultry, sheep, beef and dairy cattle, hogs and work stock. 


Larger models e2n he constructed, in which each sector is further sub- 
divided in order +@ emphasize a particular enterprise that is of special im- 
portance in the studied.? 

The nth sector—‘Industry Services and Gutside Activities”—has 4 
special disposal function (Sector 5 in this example). First, it absorbs from 


6 Volume I of the U. S. Census of Agricu!ture, or various state publications are sources 
that might be used for constructing the model. For preblems of finding and using that kind 
of data, see E. C. Wilcox, “Local Data Requirements in Areas of High Agricultural Specializ- 
tion,” Journal of Farm Economics, December, 1956, pp. 1455-1479. 

7 In addition to the five sector general model described here, an 18 sector model (of which 
17 are agricultural sectors) has been constructed for the Northern Tidewater Area. 
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the agricultural sectors all outputs that neither flow as inputs to other 
agricultural sectors, nor to final demand. This includes surpluses of agri- 
cultural inputs flowing outside the area after satisfying the demand within 
the area. Second, it supplies to the agricultural sectors all the necessary in- 
puts from the nonagricultural sectors, and those from agricultural sectors 
originating outside and flowing into the area. 

Nonagricultural activities within the area that do not have economic re- 
lations with any of the agricultural sectors are irrelevant in this model and 
are not considered here. Also, intersector transfer costs have not been spe- 
cifically included. 

Two additional rows have been included in the model described in Table 
2 to represent primary inputs: (1) The xn: row gives an estimate of the 
iabor force required in each sector. These estimates are based on the norms 
acceptable for the various enterprises in the area.* Work done off the farm 
is also shown in this row. (2) The xn42 row shows the amount of land used 
in the area. These two rows can be expressed readily in physical units 
even though the remainder of the table is in monetary units. 

The “Final Demand” consists here of two columns: (1) “Government” 
includes all government purchases at support prices, and direct govern- 
ment payments such as “conservation payments” and others. (2) “Direct 
Household Consumption”’ includes all farm products consumed on the farm 
or sold for off-farm consumption. These are the main parts of the Table. 

There is a location problem here which is important, and which helps in 
understanding some of the activity relations. Items may be located within 
the area, outside the area, or location may be unspecified. The n—1Xn—1 
part of the table is located within the area. Location of the nth column is 
unspecified except for those agricultural inputs that are surplus in the area 
and flow out, and for unused land. Origin of items in the nth row unspecified, 
except for those agricultural inputs that are deficient in the area and flow 
into it from outside. In the column “Direct Household Consumption,” lo- 
cation is unspecified for those commodities sold in the market. 


An Application of the Model 
There are many possible applications which may be of special interest. 
Some of these applications are discussed below. 
Descriptive Analysis 


The model is the starting point for any analysis, but the model itself pro- 
vides a fair description of the agricultural activities of the area showing 
sector interdependencies and relations, the relative importance of sectors 


* For the model of the Northern Tidewater area, the source of data for labor estimations 
was Walter H. Pierce, and Charles R. Pugh, Cost of Producing Farm Products in N. C., A. E. 
Information Series No. 52, North Carolina State College, December, 1956. 
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TABLE 2. Five-Sector Mopet ror Input-Output ANALYsIs IN A SMALL, 
HomoGENEovus AGRICULTURAL AREA® 
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Intermedis 
Industry, 

outside : 


x 


Grain, $0} 
lespedesa 


Peanuts, 
tobacco & 
products | 
industrial 
Allanima 
(excludin, 

sale); Wor 


4 


Intermediate flows 
Producing sectors | Crops for direct Feed and forage Crops for 
consumption crops industry Livestock 
(2) (3) (4) 
Xu X12 Xs Xu 
(1) Crops for Seeds; plants, Trish & sweet pi; 
Direct trees & vines toes fed to live. 
Consumption stock 
X21 X22 X23 Xu 
(2) Feed and Green manure Green manure; Green manure Pasture; grains: 
Forage seeds hay; silage; gre 
Crops fodder; protein 
X31 X32 X33 Xu 
(3) Crops 0 Fence post seeds Peanut hay; 
for cotton-seeds 
Industry 
X41 X42 X43 Xu 
(4) Livestock Manure; horse & Manure; horse & Manure; horse & | Milk fed to cals 
mule work mule work mule work eggs used for a 
hatching 
X51 X52 X53 
(5) Industry, Fertilizer; tractor &| Fertilizer & lime Fertilizer; tractor &| Feed purchase; 
Services and | mach. esp.; seeds; | tractor & mach. mach. esp.; seeds; | veterinary exp; 
Outside ac- pesticides & insecti-| esp.; seeds; pesti- | pesticides & insecti-| baby chicks; bv: 
tivities cides; misc. cides & insecticides;| cides; mise. ing esp. elec, nix 
misc. 
5 5 5 5 
Total >, Xi > > xis 
i=l i=l i=l 


i=l 


Primary Inputs 


X61 X62 X63 Xet 
(6) Labor Labor requirement | Labor requirement | Labor requirement | Labor requireme! 
X71 X72 X73 X74 
(7) Land Land use Land use Land use 0 


Total Gross Input 


7 
Xi 


> Xi2 


i=1 


7 
Xi3 


1 


i=l 


® This is a detailed form used for constructing the 5X5 model of the Northern-Tidewater Ares 
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TABLE 2 (continued 


_ . 
Intermediate flows (continued) Final Demand 
Total 
Industry, services and) Direct household 
outside Total Government Total output 
X15 Yu Yi Xi 
Irish potatoes; sweet 
0 X1j 0 potatoes; vegetables; > yu > 
berries; fruits; nuts & 
grapes 
¢ X95 y21 Y22 Yo Xo 
Grain, soybeans, & Conservation pay- | Cowpeas; wheat and 
lespedesa sold out >= x9; || ments; government | corn used in farm > yai | d. xaj+Yo 
purchases of grains | household 
X35 y31 Ys2 Y3 X; 
Peanuts, cotton, 
tobacco & forestry > x3; || Government pur- Peanuts; firewood ysis | x3 + Ys 
products sold for chases 
industrial processes 
X45 y41 y42 
Allanimals sold alive Dairy products; poul- 
"(excluding interfarm | >> x4j 0 try products; farm > yay | + Ys 
‘ sale); wool slaughter 
X56 ya Ys Xs 
0 X5j 0 0 0 X5j 
6 5 5 5 5 5 
i=l i=l i=l i=1 i=1 
X65 Xz 
Work off the farm x6; 0 9 0 Xi 
| X75 
Idle, land to be im- 
proved; woodland to | >> x3; 0 0 0 > x7; 
be cleared 
ul 5 5 5 7 
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I. In Terms of Current Prices (thousand dollars) 


and gross income and net returns to each. Actually, the model is no mor 
than an arrangement of statistical data, but it provides a good background 
for so called “descriptive analysis” of the area. The input-output model fo; 
the Northern Tidewater Area of North Carolina appears in Table 3, 
More information is obtained when the set of production coefficients 
[aij] is derived from the model (Table 4). The technology matrix 


TaBLe 3. Input-Output MopeEL or THE NORTHERN TiDEWATER AREA, N. C., 1954 


Intermediate flow® 


Final demand 


Inputs from Total 
sectors* 1 Q 3 4 5 Total | Govern-| Direct | gross 
ment cons, output 

1 118 0 0 154 0 272 0 | 5,927 | 5,49 

2 4 504 2 | 4,971 | 11,323 | 16,804 | 286 242 | 171399 

3 0 10 10 16 | 13635 | 13°671 222 | 13/893 

+ 152 1,219 138 20 2,850 4,379 0 4,116 8,495 

5 2,293 4,455 2,597 911 0 10,256 0 0 10,256 

Total 2,567 | 6,188 | 2,747 | 6,072 | 27,808 | 45,382 | 286 | 9,807 | 55,475 
Labor 2,193 2,360 4,040 1,347 2,563 12,508 0 0 12,508 


Total gross inpuy| 4,760 | 8,548 | 6,787 | 7,419 | 30,371 | 57,885 


286 9,807 | 67,978 


II. Primary Inputs in Terms of Physical Units 


Final demand Total 


1 2 3 4 5 Total 
Labor® 3,655 | $3,933 6,733 | 2,245 3,204 | 19,770 
Land 24 361 20 0 25 430 


0 0 
0 0 430 


® Sectors: 1. Crops for direct consumption 
Feed and forage crops 

8. Crops for industry 

4. Livestock 

5. Industry services and outside activities. 
b In wages terms (thousand dollars). 
© In terms of thousand man-hour units. 
4 In terms of thousand acres. 


Norts Caro.ina, 1954 (aj; Matrrx)* 


TABLE 4. Matrix or Propuction CoEFFIcIENTS, NORTHERN TIDEWATER AREA 


Inputs Intermediate Flow 
from 
sectors 1 4 3 4 5 
1 .02142 .00000 .00000 .01809 .00000 
2 .00071 .02906 .00014 .58509 1.10414 
3 .00000 .00057 .00071 .00193 1.32959 
4 .02767 .07035 .00997 .00232 27793 
5 .41701 25705 . 18690 .10718 .00000 
Labor> 66479 22694 . 48464 26428 31245 
Land .00433 .02085 .00145 .00000 00246 


b Man-hour inputs per dollar’s output. 
© Acre inputs per dollar’s output. 


® Derived from Table 3. Errors may appear because of rounding. 
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({I]- [a;;]) is the linear homogenous production function matrix derived 
from this set.® 


A Simple Analysis 

The solution of the simple analysis suggested by equations (5) or (5a) 
shows how changes in final demand (of one or more sectors) affect the 
amount of total output of each sector. The significance of the magnitude of 
the solution for an agricultural area is shown below: 

1. Changes in demand. Changes in the demand for a certain product, or 
products produced in the area can be created by general changes in con- 
sumption patterns that affect producers!® or by market expansion for the 
area’s products. 

9. Production control programs. The solution provides a measure of the 
effect of production control programs in one or more sectors on volume of 
production in other sectors. 

3. Changes in government price support programs. The solution will show 
how increases or decreases in price support of one or more products affect 
volume of production of all products. Such a solution can be obtained only 
on the enlarged model where the product with the support price is treated 
as a separate sector. 


Primary Inputs 

A further step in the analysis enables one to project the demand for pri- 
mary inputs (labor and land, each to be computed separately) induced by 
changes in final demand." The analysis of primary inputs has a special 
meaning and importance in the study of an agricultural area: 


(1) Labor. 


n 
Xap = Xn+1,j 


jul 
is the estimate labor requirements for the various sectors, but only 


n—1 


Xn41,j 


j=l 


* For the importance of the technology matrix see R. G. D. Allen, Mathematical Economics, 
London: Macmillan & Co., Ltd., 1957, Chapter 10, pp. 337 and Chapter 11, pp. 353. 

° Since prices are assumed fixed, only quantity changes created by shifts of the demand 
curves are considered here, and not quantity changes result from shifts along the demand 
curves, 

"See procedure outline in J. Balderson, “Models of General Economic Equilibrium,” 


. 0. Morgenstern (ed.), Economic Activity Analysis, New York: John Wiley and Sons, Inc. 
54, Dp. 
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corresponds to agricultural sectors, while Xn41,. 1s “Work off the farm.” 
and might be changed independently of the magnitude of the nth sector. 
For convenience, let 


n—1 
Xn+41,i 
j=l 
denote the amount of labor required to meet a new level of final demand and 
L be the total farm labor force in the area. The following equations give 
expression to three possible situations that might occur.” 
< L — Excess of farm labor force 
j=1 


= L — Balance in farm labor force (6) 
j=1 


ai 
> Deficiency in farm labor force 
j=1 
These equations can serve as a general guide for recommendations con- 
cerned with farm labor policies. Consider situation I, which is most likely 
to occur. One way to solve the problem is by expansion of production. Note 
that by the assumption of linearity any increase in a sector’s production 
is caused by an increase in all inputs by the same proportion. The analysis 
shows how such a solution works out: 


n—1 n—1 
Xn41,j < Xng1,i = L — Xngin (6a) 


j=1 
but if the situation is still 


n—-1 


n—1 
< Dy < L — (6b) 


j=1 i=l 


further production expansion should be considered or other steps should be 
taken, such as an increase in Xn4:,n (increasing the amount of working of 
the farm) or decrease in L (moving farm labor force off the farm). 

In situation II, no action is needed, and in situation III the opposite 
actions of I would be appropriate. All decisions regarding sets of actions 
should correspond to general farm programs of the area. 

(2) Land. The analysis allows unlimited expansion of production, but 
in the agricultural area model even if labor is considered as unlimited be- 
cause of the ability to transfer labor into the area, land is a limiting factor 
that allows expansion of production only to a certain level. 

12 These equations refer to the balance situation of farm labor all over the year (or any other 
defined period of time that the model corresponds to); however, it might occur that in a shorter 


period of time the balance situation will be different because of seasonality demand for farm 
labor. 
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' The model shows total amount of land used. This amount can be in- 
creased only to the extent of all possible double croppings, idle land, land 
to be improved and woodland to be cleared, but no more. Due to the as- 
sumption of linearity, production expansion is limited by the total po- 
tential land supply. These limitations can be stated as follows: 


n-1 
Xn42,j 


j=1 


is the total land used, including double cropping, as it appears in the model 
n-1 
> Xn42,i 


is the projection of land use, including double crops due to expansion in 
production. Z and Kk are double crop coefficients, where Z is the proportion 
of land presently double cropped and K is the proportion of maximum pos- 
sible double crop use. The quantity xn42,n is idle land, land to be improved 
and land to be cleared, but assumed to be suitable only for single crops, at 
least in the first years. 

The following equation gives expression to the maximum available land 
use and states the restriction conditions for the analysis: 


n—1 n—1 
Xng2,5(1 = Z) + Xn42,j(1 = 2) | + 2 Xn42,i (7) 
j=l 


j=l 


or 


|= Xn42,j(1 2)| [1 + K] + Xn+2,n Xn+2,i (7a) 


j=l i=l 
Conclusion 


The model, the analysis and the empirical data are subject to criticism. 
The assumption of linearity sometimes seems to be unrealistic, but in farm 
management analysis use of linear homogeneous production functions is not 
new in either budgeting or in linear programming. 

Since the production coefficients of the period in which the model is con- 
structed are assumed to apply at the period of application, one is not able 
to consider technological change in the economy, a point which is quite 
important in agriculture; however, if technological change could be esti- 
mated it could be included. 

The division of the economy into a number of sectors is arbitrary and 
— the results including the whole picture of interdependent relation- 
ships. 

Aggregation and disaggregation create special problems and hide many 
economic facts that might be important. In addition, there exists the ques- 
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tion of accuracy of the data and of the correspondence of the estimated 
parameters to the theoretical concepts. 

Despite these and many other points of criticism, input-output analysis 
is a useful technique for handling problems that require a picture of the 
production function on the aggregate level, and may serve as a guide for 
policy recommendations regarding resource use. 


DISCUSSION: AN INPUT-OUTPUT ANALYSIS OF A 
SMALL HOMOGENEOUS AGRICULTURAL AREA 


L. T. SMYTHE 
South Dakota State College 


My remarks on this paper fall into two categories because I must com- 
ment on the paper itself and on the occasion of its delivery. 

Technically, this is a fine paper, of a high professional calibre, It is 
highly mathematical, which means that it is also abstract. This should 
not be taken as a criticism, since indeed abstraction represents the neces- 
sary simplification without which complicated problems would become 
impossible to handle. It does mean, that to many of us, that which sounds 
at first hearing like a good paper may leave us some doubt, which is really 
doubt of ourselves as much as of the paper. I have been assured by better 
mathematicians that there is nothing objectionable hidden among the 
symbols. Any sins are sins of omission and these are by no means serious. 

For example, while the assumptions required for the model are listed, 
the connections between relevant equations and the underlying assump- 
tion were omitted. Take for example the assumption of market competi- 
tion and the set of equations showing the input-output coefficients (a;)) 
and the so-called “technology matrix” ({I]-[a;;]). Actually, it is under the 
assumption of perfect competition that we can identify the input-output 
coefficients as technological parameters or ([I]-[ai;]) as a technology 
matrix. If market imperfections are introduced in the model we would 
have to interpret these coefficients or this matrix in terms of two types of 
parameters—those from the production function and those from demand 
or supply functions. Recognition of this and similar connections might 
have been useful. 

The other category of remarks really represents some questions regard- 
ing how well this session may be accomplishing its objective of encour- 
aging wider participation by graduate students. As things have turned out, 
the three best papers submitted this year are all in one field, all highly 
mathematical, and all by advanced Ph.D. candidates. Should we con- 
sider, therefore, some kind of stratification process to encourage papers 
of all kinds, and in particular, entries by the forgotten men of these meet- 
ings, the master’s candidates? 
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THEORETICAL AND EMPIRICAL APPROACHES TO PROGRAM 
SELECTION WITHIN THE FEEDER CATTLE ENTERPRISE 


Joun L. 
Iowa State College 


TIMULATED by von Neumann and Morgenstern’s, “Theory of 

Games and Economic Behavior,” and a recognition of the impor- 
tance of risk and uncertainty, much theoretical work has been done in 
developing a mathematical framework for decision making in economic 
situations. Some laboratory type experiments have also been made.’ 
However, few empirical analyses involving these procedures have yet 
been published.* The mathematical framework appears to have been 
overemphasized to the neglect of realities, or more fairly, the economists 
have not kept up with the mathematicians. 

This paper considers a real situation. The example shows that for a 
broad class of situations involving competitive market transactions, the 
decision problem can and should be posed in a simpler way than as an 
n-person game. The avenue of presentation in through the decision prob- 
lems facing an individual farmer in the selection of alternatives within 
his feeder cattle enterprise in a given season. Direct concern is not given 
to the total number of cattle to be purchased but to the types of cattle 
feeding programs and their relative proportions, Given prevailing condi- 
tions of uncertainty, the question of total number is more relevant to the 
relation between the beef and other enterprises, Moreover, the decision 
models are set up for the planning situation of the farmer and not the 
specific market situation which he faces when he actually enters a buying 
or selling market. So far as space permits, empirical data will be intro- 
duced to enable comparisons to be made between the assumptions of 
the mathematical decision structures and the behavior of an actual group 
of farmers. The data refer to 77 out of 97 owner operators of three years 
standing between the ages of 30 and 50 in Marshall County, Iowa, who 
had fed an average of at least 25 feeder cattle in each of the three seasons 
prior to 1957-1958. Discussions were had with each farmer in June, Aug- 
ust and October of 1957 and (by mail) in January, 1958. 


* The good will of Earl O. Heady and Karl A. Fox made this lucubration possible. 
With the usual caveat, I am indebted to L. Loftsgard for making my English less 
English and more American. 

Satisfactory nonmathematical surveys of this theory are given by R. D. Luce 
and H. Raiffa, Games and Decisions, New York: John Wiley and Sons, 1957, pp. 1-23, 
and K, J. Arrow, “Utilities, Attitudes, Choices: A Review Note,” Econometrica, 26 
(1), January 1958, pp. 1-23. 

*See, for instance, D. Davidson and P. Suppes, Decision Making, An Experimental 
Approach, Stanford University Press, 1957. 

*But mention should be made of M. Shubik, Competition, Oligopoly, and the 
Theory of Games, in preparation, 1958. 
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The Beef Feeder Decision Problem 


Within the feeder enterprise, the general decision problem facing 
Midwest farmer who considers a beef feeder operation a part of his usual 
farm program is as follows. Between July and December he must by 
feeder cattle from the western feeder raisers. These cattle will be fat- 
tened for sale. This operation may vary in terms of the age and sex of the 
cattle bought, their purchase weight, quality and date, the feed program 
followed, the length of the fattening period or selling weight of the cattle, 
and their quality when sold. A decision has to be made as to which com. 
binations of these variables would be best for him to use. The decision, of 
course, may be made by default. 

The set of all possible combinations among these factors is infinite. The 
sensible approach would be to stratify each factor in a manageable and 
meaningful way. For instance, consider one of the decision factors, pur. 
chase weight. To discriminate between programs on the basis of a one 
pound difference in purchase weight, ceteris paribus, would be meaning. 
less. Such a small difference does not matter. Even if it had some signi- 
ficance, it would lead to an unfathomable number of alternatives. At the 
other extreme, the comparison of programs without regard to purchase 
weight would mean neglecting an important variable. Some compromise 
grouping of the possible alternatives under each decision factor is war- 
ranted. In varying degrees, the farmers studied did do this; the typical 
groupings made for each decision factor are shown in Table 1. Purchase 
weight, for example, was commonly grouped by 50 pound intervals so 
that a farmer distinguished five alternative steer calve programs with re- 
spect to the purchase weight of the calves. Some farmers made finer dis- 
tinction and some broader ones, but the pattern of simplification is clear. 

However, even with the level of stratification indicated in Table 1, 
the set of all possible combinations among the decision factors is still 
unmanageable, being of the order of thousands. Although he could dis- 
cern that they differed, it would be impossible for a farmer to evaluate so 
smative feeder programs. The evidence gathered indicates that 
ra: further reduced by broadening the decision categories relating 
ling end of the program where uncertainty is greatest; then, a 
in decision is made (perhaps by default) as to which of these alter- 
natives Will be considered over the shorter run of a few years.* While the 
order Nf this subset of alternatives for short-run consideration is remark- 
ably fall compared to the size of the discerned parent set, as Table 2 
indicates, it is in line with what one would expect, given human capabili- 


* The selection of this subset was not investigated in detail, but it is certainly a 
confounded function of experience, information, risk feelings and resource limitations. 
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APPROACHES TO PROGRAM SELECTION 
1. Farmers DiscERNMENT OF ALTERNATIVES WITHIN 
THE FEEDER CATTLE ENTERPRISE 
a 
ial - ton fact Commonly discerned alternatives 
Deciston factor within each decision factor 
uy decision factor 
at- Age type Steer calves, heifer calves, yearlings, two 
he year olds 4 
- Purchase weight By increments of 50 lb. 
le, steer claves: 300 to 550 lb. 5 
m- heifer calves: 300 to 500 lb. 4 
yearlings: 550 to 750 lb. 4 
of two year olds: 800 to 1000 lb. 4 
h Purchase quality Medium, good, choice, fancy 4 
Ne 
nd Purchase date By months 5 
ur- Fattening period By months 
me steer calves: 8 to 14 months 6 
heifer calves: 7 to 12 months 6 
ng- yearlings: 6 to 11 months 5 
two year olds: 3 to 7 months 5 
the Feed program Dry lot 2 
Pasture 1 
ase 
rise Selling quality Good, choice, high choice, prime 4 
al ties.5 While every farmer realized that there was an extremely large num- 
nt ber of alternatives, only 5 per cent considered more than five in the short 
fy run. For the 17 per cent who had only a single program in mind, the short- 
“ run prepurchase decision problem was trivial. Their selection was 
” habitual. 
nn Thus the immediate decision problem facing a farmer within his feeder 
' al enterprise before he buys consists in the selection of one or more from a 
§ 
dis- 
2 $0 TABLE 2. FREQUENCY DistRIBUTION OF NUMBER OF PREPURCHASE 
ALTERNATIVES CONSIDERED BY FARMERS 
that 
ting No. of alternatives No. of No. of alternatives No. of 
4 considered farmers considered farmers 
{ter- 1 13 6 0 
the 3 14 8 1 
ark- 4 ” 12 1 
| 5 6 
Total 77 
bili- 
*See G. A. Miller, “The Magical Number Seven, Plus or Minus Two: Some Limits 
ily a on our Capacity for Processing Information,” Psychological Review, 63 (2), March, 
ions. 1956, pp. 81-97, 
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small number of alternatives. These possible programs are more fine 
specified in terms of buying factors than for the selling characteristics, 


Game Theoretic Analysis 


For a game theory approach, the basic constructs needed are (1) a 
number of players with conflicting interests, (2) each player having g 
number of alternative strategies, so that there is (3) a series of payoffs of 
ascertainable preference which vary according to the strategy each player 
selects, (4) the payoffs being known to all the players. 

Players are not hard to find for the beef feeder game. They are the 
feeder raisers who breed the feeders, the beef feeders who fatten them, 
and the meat packers who buy from the beef feeders. Also, the weather 
plays a passive role by its influence on the feed situation. While there are 
only a small number of meat packers, there are a very large number of beef 
raisers and fatteners. This would imply a very large n-person game, unless 
coalitions were formed. Coalitions with the weather are obviously ruled 
out. What of agreements among the other players? It has been argued that 
coalitions will occur only when knowledge is rather complete.® If the 
number of individuals involved is very large, the accumulation and proc. 
essing of information, even if it were available, would be physically impos- 
sible. On these theoretical grounds, coalitions could not be expected 
among farmer players or between farmers and meat packers. So far as 
the farmers are concerned there are other obstacles to coalition formation 
such as the values attached to independence and family farming, although 
current interest in integrated or contract farming indicates these values 
may be waning. There is only a small number of meat packers of impor- 
tance. All have some degree of information about their competitive effects. 
Hence, coalitions of one type or another between them could be ex- 
pected. But, as is later shown, it is not necessary to explore these possibili- 
ties. 

The delineation of a beef feeder’s alternatives or strategies is discussed 
above. In a similar way, strategies could be sketched for a feeder raiser, a 
fat stock buyer and the weather. But further development of the n-person 
game formulation is difficult. It is not realistic to say that the payoff to 
an individual beef feeder is influenced by the action of another individual 
beef feeder or feeder raiser. These other individuals are too numerous. An 
individual beef feeder’s payoff is possibly influenced by an individual 
meat packer but not vice versa. Even if conflict was strong enough under 
this scheme to cause payoff variations, the assumption of even subjective 
full information among all the players is unrealistic. The large n-person 


*M. Shubik, “Information, Theories of Competition, and the Theory of Games,” 
Journal of Political Economy, 60 (2), April, 1952, p. 145. 
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game model is therefore rejected as incorrect. However, the clue to a 
more correct description of the situation is inherent in the n-person formu- 
lation. 

Not unrealistically, it can be assumed that consumer tastes are given 
within the planning horizon under discussion. The influence of the meat 
packer’s strategies on farmer payoffs is then primarily determined from 
the supply side. From the individual beef feeder’s viewpoint, the players 
are then the feeder raisers, considered as a group, and all beef feeders 
as a group. It is the possible aggregate maneuvers of the beef raisers and 
beef feeders that are pertinent rather than their possible actions at the 
individual level. The real world situation indicates that the payoff to an 
individual beef feeder is influenced by the aggregate action of feeder 
raisers, beef feeders and the weather. If a farmer chooses a particular 
market month for his fat cattle, he is at a disadvantage if the majority of 
other cattle feeders also select the same month. 

Given the assumption of no effect between individuals, an individual 
beef feeder can replace the group of all beef feeders by the group “all 
other beef feeders.” The decision model is thus specified in terms of (1) 
the alternatives available to the individual beef feeder and (2) the alter- 
natives which may be followed by the feeder raisers in aggregate, all the 
other beef feeders in aggregate and the weather. This model is not equi- 
valent to assuming a coalition among all beef raisers or other beef feed- 
ers. Each individual is still acting independently and each farmer, when 
considered in his decision-making role, is facing a group partly composed 
of all other cattle feeders. The opponent is a hypothetical one. Call it 
Nature, Moreover, it is a passive opponent in the sense that Nature’s 
strategy selection affects the individual farmer but not vice versa. Since it 
would be impossible for an individual to consider all of Nature’s possible 
alternatives, they must be stratified. Thus one of Nature’s alternatives, 
given the stage of the cattle cycle, might be made up of the following 
combination: above average feed prospects, feeder raisers holding their 
cattle for the late fall market and all other beef feeders planning mainly 
to short feed. 


The Farmers’ Conception of Players 


To what extent did the farmers think in terms of the model specified 
above? All recognized the weather as a player. As regards the other play- 
ers, some information is given in Table 3. This table shows the various 
ways in which farmers conceived the prepurchase situation in terms of 
players. Each category is exclusive. Summarization shows that six of the 
farmers had no conception of an opposition, 32 conceived of an opposi- 
tion in group terms, 27 in a form involving some grouping and 12 in terms 
of individuals. The influence of other feeders in some form was recog- 
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TaBLe 3. FARMERS’ CONCEPTIONS OF PLAYERS IN THE BEEF FEEDING Gaye 


Conception of opponents in addition to the weather No. of farmess 
e 
No conception 6 
All other beef feeders individually a 
All other beef feeders as a group nt 
Meat packers as a coalition 4 
Meat packers as a coalition sometimes i 9 
Meat packers as a coalition within markets 3 
Feeder raisers as a group 9 
All other feeders individually, feeder raisers as a group 9 
All other feeders as a group, feeder raisers as a group g* 
Meat packers as a coalition within markets, feeder raisers as a group 1* 
All other feeders individually, packers individually 3 
All other feeders individually, packers in coalition sometimes 6 
All other feeders individually, packers in coalition within markets 3 
All other feeders grouped, packers individually 1* 
All other feeders grouped, packers grouped gt 
All other feeders grouped, packers grouped sometimes 3* 
All other feeders grouped, packers grouped within markets g* 
All other feeders individually, packers individually, feeder raisers grouped Q 
All other feeders individually, packers in coalition, feeder raisers grouped 1 
All other feeders individually, packers in coalition sometimes, feeder raisers 
grouped 8 
All other feeders grouped, packers individually, feeder raisers grouped Q* 
All other feeders grouped, packers in coalition, feeder raisers grouped 4* 
All other feeders grouped, packers in coalition sometimes, feeder raisers 
grouped 
All other feeders grouped, packers in coalition within markets, feeder raisers 
grouped 
Total 77 


nized by 59 of the farmers, of meat packers by 48, and of the feeder 
raisers by 24 of the farmers. However only three visualized the situation 
exactly in terms of the theoretical model with a combination of the 
weather, a feeder raiser group and a group of all other beef feeders con- 
stituting the opposition. Nonetheless, with some degree of subjectivity, 
31 of the farmers had pictures of the situation approaching the conceived 
model rather closely. These farmers are indicated by an asterisk in Table 
3. To the extent that the postulated model provides a rational frame of 
reference for decision making, the divergences between this model and the 
farmers’ view as shown in Table 3 indicate one source of deviations from 
optimal behavior. 


The Payoff Matrix 


Before considering the model in an empirical setting, a little must be 
said of the payoff matrix. It indicates the expected payoff to the farmer 
for each of his alternatives over the range of nature’s alternatives. The 
over-all payoffs associated with a mixture of the farmer’s alternatives can 
also be calculated from it. If the alternatives considered by the individual 
beef feeder are A; (i= 1,..., p), and the alternatives available to the 
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feeder raiser group are B, (j = 1,..., q), to the “all other beef feeders” 
group Cx (k=1,..., 1), and to the weather D, (mn = 1,...,s), then 
the payoff matrix for the prepurchase planning stage may be written as 
follows: 


Nature’s alternatives 
Ai an eee Ait 
Individual 
alternatives 
Ap apw eee Apt 


Nature’s alternatives consist of all possible combinations of alternatives 
that may be followed by the feeder raiser group, the “all other feeders” 
group and the weather. There are qrs such combinations. Since the farmer 
has p alternatives, the order of the payoff matrix at the prepurchase 
planning stage is p by qrs. Although space does not permit elaboration, 
it must be emphasized that both the size of the payoff matrix and its 
elements will change over time. For instance, the particular broad alter- 
native selected (purchased) may be broken into a number of subalter- 
natives. Also Nature’s “other feeder raisers” component is no longer rele- 
vant after purchase, and at some stage the weather will be known with 
certainty. Again, as expectations change, the payoffs will change. 

Assuming constant returns to scale, the payoff elements are most con- 
veniently expressed in terms of the expected percentage net return on 
each A; with allowance made for the length of the investment. This 
makes the elements comparable. The assumption of profit maximization 
then gives a basis of preference between individual payoffs. Moreover, 
the real world payoff elements must be recognized as not being, single 
valued, They are stochastic due to price uncertainty and the degree of 
stratification used by the beef feeder in specifying his own and Nature’s 
alternatives. Thus each element aiw should be replaced by a probability 
distribution P(ajy). If the mean value of this distribution is all that the 
individual considers, there is no problem. The matrix may then be writ- 
ten in terms of these mean values. The situation becomes much more 
complicated if higher moments of the payoff distributions are important 
in deciding between alternatives. Bypassing these difficulties, what bases 
are there for deciding which alternative (s) to follow? 
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Decision Criteria 


Should Nature’s alternatives have known or subjectively estimated 
probabilities, a decision as to the best strategy can be made on a simple 
probability basis by selecting the feeder program with the highest eg. 
pected value over all of Nature’s alternatives. Most of the hypothesized 
mechanical models of decision-making would fit into this framework 
under such a treatment.’ However some doubt is expressed as to the use 
of such mechanical models.* On the other hand if Nature’s alternatives 
are considered to have unknown probabilities of being followed, the 
model specifies a “decision problem under uncertainty” (d.p.u.u.). The 
remainder of this paper is concerned with the implications of such a 
d.p.u.u. 

Four basic methods of resolving a d.p.u.u. have been suggested. The 
Wald or maximin criterion treats the d.p.u.u. as if it were a two-person 
zero-sum game, the best selection being the alternative, or mixture of 
alternatives if mixed strategies are allowed, which has the maximum 
minimum pay-off. Nature being passive, this method is extremely consery- 
ative. The minimax regret or Savage criterion suggests selection of the one, 
or more alternatives if mixed strategies are allowed, which minimizes the 
maximum regret. The elements of the regret matrix are derived from the 
d.p.u.u. payoff matrix by subtracting the expected payoff from the maxi- 
mum payoff in the same column. 

Laplace's principle of insufficient reason says that since the probabil 
ties attached to Nature’s strategies are unknown, they are best regarded 
as equally likely; that act giving the highest average expected payof 
over Nature’s alternatives should then be selected. Lastly, Hurwicz’ 
pessimism-optimism criterion takes account of the best and worst payofls 
for each of the decision maker’s alternatives. With a pessimism-optimism 
index, «, lying between 0 and 1, the value of « times the minimum pay- 
off plus (1 — a) times the maximum payoff is calculated for each altems- 
tive. The alternative with the highest such value is the preferred one. 

Each of these criteria makes different assumptions about the axioms an 
optimal decision should fulfill. Hence, each may lead to a different 
solution. There are no a priori theoretical grounds for prescribing one 
method of solution instead of another. Which is the preferred method 
depends on the frame of mind of the decision maker. 

To gain some idea of the role each of these criteria might play, 


"See W. Darcovich and E. O. Heady, Application of Expectation Models to 
Livestock and Crop Prices and Products, Agricultural’ Experiment Station, Iowa State 
College, Research Bulletin 438, February, 1956. 

*See G. L. Johnson, “Methodology for Studying Decision Making,” Journal of 
Farm Economics, December, 1957, p. 1218. 

* See R. D. Luce and H. Raiffa, op. cit., pp. 278-298. 
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farmers were asked for their solution of two d.p.u.u. The first consisted 
of the following matrix, posed as a within year feeder decision problem 
with the payoffs as net profit on a fixed outlay. The payoffs were 
designed so that each decision criteria might give a different solution, 
as indicated at the right of the matrix. 


Nature Solution 
A, 2500 3500 0 1500 Laplace 
A, _-:1500 2000 500 1000 Wald 
A, 0 6000 0 0 Hurwicz (a < 8/9) 
Ay 1500 4500 0 0 Savage 


Of the 77 farmers, 36.4 per cent selected the Laplace alternative, 14.3 
per cent the Wald (maximim), 5.2 per cent the unrandomized Savage 
(minimax regret), 6.5 per cent the Hurwicz (pessimism-optimism index) 
and 37.6 per cent a mixture of strategies. These mixed strategies em- 
phasized Ai, Az, Ay, Ag in that order. In explaining their choice, all 
those farmers who selected either A, or A, gave the exact theoretical 
arguments, Those selecting A; or A, generally stressed that they had a 
preference for gambling. Those who selected a combination usually ex- 
plained it as a mixture of gambling and insurance. 

The second problem was constructed from data supplied by the farmer. 
It related to the prepurchase planning stage with the set of prepurchase 
alternatives outlined in reference to Table 2 being taken as the farmers’ 
strategies. For each of these possible programs the farmer was asked his 
expectation of the most probable cattle buying and selling price under 
four alternatives of Nature.’® These alternatives were the four combina- 
tions possible from two broad types of weather and two broad types of 
action on the part of “all other feeders.” 

The farmers were immediately asked for their solution of this problem. 
Three said they would not decide till they were sure of weather condi- 
tions. Of the remainder, 29 selected a pure strategy and 48 a mixture of 
alternatives. Among the latter the number with solutions containing two, 
three, four and five different feeder programs were 30, five, seven 
and one, respectively. These farmer solutions could then be compared 
with the theoretical solutions based on a payoff matrix of expected net 
returns on the outlay involved. These percentage returns were calculated 
from the expected cattle price data together with associated cost data 
for each program. Only the Wald, Laplace and Savage solutions were 
analyzed since the Hurwicz index, «, was unknown for most of the farm- 


Hag farmers could not conceive the problem and are deleted from the following 
analysis, 

" For Teasons of convenience, each farmer was asked to assume the actions of 
feeder raisers to be “average,” a term about which only a few farmers quibbled. 


ated 
nple 

ized 
ork 

use 

ives 

the 

The 

ha 

The 
e of 

um 


1930 L. DILLON 


ers. The Wald and Savage solutions were calculated both with and with. 
out mixed strategies being permitted. 

A dominant alternative existed for 51 of the 75 d.p.u.u.’s; so for these 
51, all the criteria, by selecting the dominant alternative, gave the same 
solution. The frequent exhibition of dominance was partly due to the 
small number of alternatives considered, as emphasized in relation to 
Table 2. It also reflects the feelings of those farmers who did not attach 
strong differential effects to some or all of the strategies available to the 
weather and “all other feeders.” Had allowance been made for a range of 
possible feeder raiser strategies, dominance would have been less frequent, 
Nonetheless, the existence of so many identical solutions implies that 
theoretical extension of the types of decision criteria may have little 
practical relevance. 

The correspondence between farmer and theoretical program selection 
is outlined below in terms of number of farmers: 


(1) All theoretical solutions identical: 


Farmer’s and theoretical solutions identical 20 

Farmer’s solution overlapping theoretical solution 5 

Farmer’s solution completely different from theoretical solution 6 

(2) Theoretical solutions not all the same: 

Farmer’s solution overlapping theoretical solutions Vi 

Theoretical solution overlapping farmer’s solution 

Farmer's solution completely different from theoretical solutions ) 


The 13 farmers who had only a single alternative (Table 2) are all 
included in the first category of (1). Goodness of fit tests, based on finer 
breakdown of the above data, indicate that the hypothesis of chance 
correspondence between the farmer's selection and the theoretical solu- 
tions cannot be rejected. Thus it cannot be said that the farmers behaved 
rationally in terms of the d.p.u.u. model. This does not necessarily imply 
that they do not think in terms of players and strategies. The data of 
Tables 2 and 3 indicate that a majority of them did have such conceptions. 
The difficulty is more likely in the assumption of profit maximization to 
the exclusion of other factors and in the problem of transforming the ex- 
pected price structure to expected profit terms. 

From the discrepancies between farmer solution payoffs and the pay- 
offs given by the various theoretical solutions, it is possible to determine 
the increase in the over-all expected profit on a given outlay that would 
occur if the farmers had followed an optimal solution. Thus if each o 
the 75 farmers had used the Wald criterion, the profit expected for the 
whole group would have been increased by 24.6 per cent if only pure 
strategies were allowed and by 24.1 per cent if mixed strategies were per 
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mitted. The corresponding figures for the Savage criterion are respectively 
945 and 24.3 per cent. Under the Laplace method, the increase would 
have been 24.8 per cent. Of course, there is nothing general about these 
particular figures; they only relate to a single set of data. But they do 
provide an example of the economic irrationality that may prevail among 
farmers in interpreting their own expectations. Whether or not these 
errors of interpretation are balanced by errors in the expectations is an- 
other question. Also, these figures again emphasize the comment made 
previously that, given the limited number of alternatives considered con- 
currently by the farmers, differences between the theoretical criteria may 
be of little practical import. 


DISCUSSION: THEORETICAL AND EMPIRICAL APPROACHES 
TO PROGRAM SELECTION WITHIN THE 
FEEDER CATTLE ENTERPRISE 


B. F. STANTON 
Cornell University 


HE area of decision-making in a world of uncertainty is fascinating 
i pn nearly everyone. After all, this is the problem of choice that we 
face continuously whether we are buying groceries, picking out a new 
car, or deciding on something as important as a new job. There always 
seems to be a multitude of alternatives from which to choose and we 
always have something less than complete knowledge about them. 

Dillon has discussed decision-making under uncertainty using some 
ideas taken from the increasingly popular area called game theory. His 
paper is a reminder of the necessity to consider such new ideas as they 
apply to real world problems and the size and number of difficulties we 
face in trying to make significant progress in using them. Theory needs 
testing if it is to have relevance. This paper makes a contribution in this 
area, 

One of the many decisions a cattle feeder must make each year is what 
type of cattle he will feed out and when he will buy them. The primary 
problem posed by Dillon was not how a farmer should most rationally 
make this choice, but rather whether game theory has anything to offer 
in improving choices in this type of situation. This type of problem may 
be quite valid for a limited amount of research effort. We need to look 
at new techniques of analysis, see how they work, and find where, if any 
place, they have application. Many of the newer ideas in mathematical 
economics have a certain elegance or allure of exactness which make 
them intriguing at the very least and sometimes very powerful in the 
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analysis of specific kinds of problems. But applied research normally has 
its roots in solving real world problems first and using any and al] 
methods available in seeking answers. Looking for ways to use or try out 
new techniques of analysis is not the primary job of research in agricul. 
tural economics. 

As Dillon points out, much of the theoretical work in game theory has 
revolved around the two person, zero-sum type of game. It is assumed 
here that each player knows enough about his opponent to know as q 
result how he will move or what alternatives are open to him and what 
his opponent’s best strategy will be. The procedure for making decisions 
is based on this series of rather important assumptions. While there is 
uncertainty in respect to which move each opponent may finally make, 
the effect of this move when made is assumed to be known. 

In examining the feeder cattle problem in this setting, one sees some 
immediate problems. There must be only two players in the game. A 
payoff matrix must be constructed. That is, the effect of each of the 
first player’s moves on the second, and what he in turn may do must be 
determined. All the other necessary assumptions to put the decisions of a 
cattle feeder into this kind of framework must be established. 

A solution to the first of these problems has been suggested by facing 
the individual cattle feeder with one opponent, a hypothetical one called 
Nature, because there is no other realistic choice which combines 
weather, total market forces, and the actions of all other cattle feeders 
into one unit. While such an assumption may seem to some to be very 
difficult to accept, it is not impossible. It has been generally accepted in 
theory as necessary and useful. However, the likelihood of Nature know- 
ing what the opponent, the individual cattle feeder, will do or changing 
his actions accordingly does seem rather unrealistic. 

The most difficult problem in applying game theory to a real world 
situation for a cattle feeder centers around the assumptions regarding the 
payoff matrix—how the opponent will play if each of a series of moves 
is made by the farmer and the alternative moves a farmer may make as 
a result. The likelihood of ever specifying such a payoff matrix with any 
degree of accuracy either in terms of mean values or probability distribu- 
tions for the individual cells is rather remote. This may have seemed s0 
obvious to Dillon that he did not bother to mention it. Yet in appraising 
applications of game theory to farmer decision making, one cannot over 
look this. If a true payoff matrix were established, the choices among 
the four criteria that a farmer might use in making his final move, max: 
mum likelihood, minimax, maximin, and the optimism-pessimism index, 
would become much more than academic. 

In war or poker a payoff matrix seems much more realistic. There i 
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uncertainty as to an opponent's move but there is usually a known prob- 
ability distribution of the series of actions he may take. Most of us would 
have trouble handling all this mentally in making choices as one of the 
players, but such a situation does seem possible. This is much less likely 
ona farm. 

A few comments about farmer reactions to the payoff matrix may alsa 
be appropriate. This part of the study must have been a lot of fun. There 
was a real challenge to the interviewer in presenting the hypothetical 
situation to each farmer in a lucid and consistent way. Likewise he must 
have been curious to see the reaction of each farmer to the situation 
presented. One cannot help but wonder, however, if the answers a farmer 
gives when playing such a game would be the same if he were making 
these choices with his own cattle and money. No one can ever be sure. 
Perhaps this is the only way one can find out how a farmer might react 
in a new situation that he has not considered very carefully before. Never- 
theless, the results of research with consumer preference surveys should 
remind us that what consumers say they will do and what they have done 
when faced with the actual situation are often two different things. 

This is not to say that Dillon’s explorations were without merit be- 
cause farmers were asked what they might do instead of what they had 
done. Rather we should be reminded that conclusions drawn from this 
kind of game playing must be considered for what they are. If in fact 
these same farmers had to choose when their own money was at stake the 
answers might well be different. 

How can we learn how farmers will react when faced by something 
new or different? The biological or physical scientist has always tried to 
answer this kind of question with a controlled experiment. The human 
animal is much more difficult to control. We know there will be great 
variation among individuals. Too many controls may restrict the appli- 
cability of results. Perhaps the best experiments are those in which we 
can observe a group placed in a new situation, without the participants 
in the experiment being forewarned. This is easier to do in a supermarket 
than in a type-of-farming area. But it may be equally necessary to get 
valid results. 

In summary, Dillon deserves commendation for his explorations into 
the uses of game theory in farm decision-making. He drew no strong con- 
clusions from his explorations, nor should we. It appears to this observer 
that we have more to learn from game theory as an orderly procedure 
for looking at the process of decision making than as a technique to be 
used in doing applied research. 
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ANNUAL REPORT OF THE PRESIDENT, AFEA 


Among the impressions gained or confirmed by the experience of Serving 
as President of AFEA are: 

Agricultural economists are independent thinkers, They have varied and 
vigorous thoughts. The thoughts do not always agree or coincide. Within the 
spectrum of these thoughts, those who have custody of this Association haye 
wide discretionary latitude and must be prepared to accept responsibility fo, 
decisions. Substantiation of this observation was brought out by our question. 
naire of last year. We are indebted to R. M. Walsh, G. W. Hedlund and Ma 
Brunk and their associates for analyzing the results of the survey which shows 
the unlikely prospect of obtaining unanimity on anything. 

Agricultural economists are willing workers. The custodian has ample op- 
reed to recruit help. Moreover, all of those willing to help are not men. 

ers of this Association. Wide dispersion of assignments maintains interest 
and stimulates membership. This conclusion is drawn from the experience of 
asking literally hundreds of agricultural economists to perform tasks for the 
Association. To acknowledge all of these helpers by name is not possible, It 
will suffice to say it was gratifying to note the willingness of those who re. 
newed their memberships in order to do the work in good grace, but it was 
even more gratifying to approach those who maintained membership in good 
standing. 

Agricultural economists are dispersed throughout the United States and 
the world. A reliable directory is a very useful tool to an official of this As- 
sociation who seeks to tap the available personnel resources. We owe a con- 
tinuing vote of thanks to Karl Brandt, Joe Ackerman, Roscoe Saville and their 
associates who prepared the directory, and we should anticipate need for 
another one within a few years. 

Agricultural economists are respected and their views are sought in many 
quarters of science and the economy. I want to acknowledge the services of 
Ray Penn, Ray Doll, P. L. Putnam, Henry L. Burkhardt and John D. Rush 
for attending meetings to which representation from our Association was 
invited. 

Although the numbers of agricultural economists are growing and their 
sphere of influence is spreading, several economic developments of great im- 
port to farmers and society have received little, if any, benefit from their 
analytical study. Need for a greater range of interest in agricultural economics 
research is evident. Our Association could well assume responsibility for ferret- 
ing out neglected areas and directing attention to them. This view is shared 
by the National Bureau of Economic Research and Harold Halcrow, our rep- 
resentative on the board of this bureau, may have occasion to discuss this with 
our officials. 

An effort has been made in arranging the program of these meetings to treat 
several subjects on which there is a paucity of related economic research. We 
are indebted to several speakers who have had the courage to discuss these 
subjects for the purpose of provoking interest instead of undertaking the easie 
task of reporting and appraising research results on more familiar subjects. 

We welcome, particularly, our guests from other sciences who, among il: 
merous colleagues invited to discuss developments in their disciplines with ws, 
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had sufficient breadth of interest to consent to participate in our meetings. By 
foregoing attention to interests closer to their immediate responsibilities and 
acceding to our persuasion in lieu of compensation they do us honor. We are 
indeed grateful for their presence. 

I trust our membership may find it possible to reciprocate in any attempt 
to exchange information and views between us and other sciences. I feel the 
liaison with the natural sciences, especially, needs strengthening. 

Our relationships with the social sciences continue to improve through the 
avenue of the winter meetings. Tribute is due to James Honan, Alvar Nixon 
and Paul E. Hand for their excellent management of local arrangements for 
the sessions held in Philadelphia last winter. Fred Waugh, Louis Herrmann, 
Richard Foote and Robert Schwenger, who served on the Winter Program 
Committee, also deserve commendation. All of these sessions, save one, were 
held jointly with other Associations and we have had the satisfaction of hearing 
members of these Associations say that their joint sessions with AFEA were 
among the best they attended, 

John Sitterley is to be commended for recognizing and being willing to do 
something about a problem concerning our students. Together with Walter 
Wilcox he is endeavoring to obtain adequate provision for cataloguing on 
microfilm abstracts of doctoral dissertations in agricultural economics. 

Because of a change in his position Norman Nybroten had to relinquish 
chairmanship of the Employment Committee he was instrumental in starting. 
Richard King assumed leadership in carrying on these activities that are prov- 
ing of interest to a number of our members. 

Several seasoned performers have again served the Association with distinc- 
tion. They include Walter Ebling and his most active Agricultural Data Com- 
mittee, Richard L. Kohls and R. B. Wilson on the Audit Committee, Joe Acker- 
man on the Honors Committee, and William H. Nicholls who will be relinquish- 
ing his chairmanship of the Awards Committee. The several subcommittees on 
awards headed by Herman Southworth, Ronald L. Mighell and A. Gordon 
Ball have again performed nobly. 

The fact that our membership has been maintained despite a rise in dues is 
attributable in large measure to our excellent Membership committee consist- 
ing of Russell Ives, Omer W. Herrmann and the competent chairman, Howard 
Diesslin, This evidence of continued interest and support of our association is 
a source of inspiration to your officers. 

A step-up in number of sustaining memberships this year is entirely due to 
the initiative of Ivy W. Duggan whose interest in this method of aiding our 
finances is appreciated. 

In accord with our new Constitution, counting of ballots has been performed 
prior to the annual meeting. This task has been handled by Charles E. French, 
Milton M. Snodgrass, and John O. Dunbar who did it in time to prepare the 
successful candidates for their new responsibilities before assuming them offi- 
cially at these meetings. 

During the year our new Journal editor assumed his duties in highly credit- 
able fashion. We may feel assured that this important function is in capable 
hands. Robert Clodius with Willard Mueller and George Judge and the Editorial 
Council are issuing a publication in which we may take justifiable pride. 

Dr. Henry C. Taylor, serving as chairman of our first Fellows Election Com- 
mittee, launched the new procedures for honoring our most distinguished 
scholars and leaders. With the other members of the committee agreeing to 
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succeed to this post in turn, we may look forward to F. V. Waugh, Asher 
Hobson, John D. Black and T. W. Shultz maintaining the high standards of 
selection exemplified by the announcements that are to be made at the Awards 
and Recognition program. This program affords opportunity to acknowledge in 
a small way our gratitude and respect for men to whom we owe much. 

For development of the subject matter of programs at these meetings, thanks 
is due to the - working committee a M. Brewster, Marguerite 
Burk, Lloyd Davis, Fred Garlock, Nathan Koffsky, N. T. Pritchard, Orlin 
]. Scoville, Harry A. Steele, Glen D. Simpson, and Robert C. Tetro. 

A most delightful part of my tenure has been the experience of working with 
our Canadian colleagues in preparing for these meetings. They are not s 
numerous, but they are most resourceful and diligent. Sol Sinclair has marshalled 
the forces effectively. The entertainment program must be recognized as the 
more obvious of many fine features engineered by Robert S. Elliot for our en. 
joyment. For the many other accommodations accorded us we acknowledge 
with sincere appreciation the contributions of their able lieutenants including 
A. W. Wood, J. C. Gilson, T. O. Riecken, Lorne Hurd, E. E. Baxter, J. F. 
Mants, D. H. Treleaven, F. W. Hamilton and the charming ladies Elsie Sinclair, 
Marjorie Elliot and Betty Wood. To the entire Local Arrangements Committee 
and to Ralph Campbell and his associates in the Canadian Society, I express 
heartfelt thanks for the finest cooperation imaginable. 

Our Society approaches a new year and a glorious future with its fiscal affairs 
in good order. The man responsible for this confident status is our loyal Sec- 
retary-Treasurer whose devotion to our Association has been expressed most 
eloquently in plain hard work. We have enjoyed the benefit of services of one 
of the most capable, congenial, industrious managers with whom I have ever 
had the pleasure of working. As has been his manner for 4 years, though he 
plans to discontinue the custom this year, the gentleman will present the es- 
sential item on this business agenda next. To the president in need, the friend 
indeed, is Lowell Hardin. 


Harry C. TRELOGAN, 
President, AFEA 
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REPORT OF THE SECRETARY-TREASURER, AFEA 
1957-58 


Association membership continues to show gradual growth (Table 1). Our 
net increase in membership is due primarily to our new classification of mem- 
hers, the Corresponding Members who have come to us under our ICA contract 
arrangement. It is a credit to our membership activities that numbers of 
regular members actually increased despite the rise in annual dues. 


TaBLE 1. NUMBER OF MEMBERS AND SUBSCRIBERS, AMERICAN Farm Economic 
ASSOCIATION, JULY 1, 1954-58 


Net change 

Classification 1954 1955 1956 1957 1958 1957 to 1958 
Regular members 1740 1796 1960 1998 2022 24 
Corresponding members* — — — 44 44 
Junior members 187 149 284 $21 293 —28 
U.S. libraries and firms 307 269 335 320 316 —4 
Foreign libraries and firms $55 351 425 472 467 an) 
Exchanges 1 1 1 8 15 | 
Total 2590 2566 3005 3119 3157 38 


* Per contract with ICA certain foreign agricultural economists who have visited the U. S. 
become Corresponding members upon recommendation from ICA. These members pay $2.00 
per year and ICA pays $11.00, for a total Corresponding membership cost of $13.00 per year. 


Income and Disbursements 


Association cash receipts and disbursements are presented in Table 2. We 
continue to carry the costs of our awards program from funds initially obtained 
for this purpose. Table 2 presents on a cash basis the total operations of the 
Association. You will note that securities were sold during the year in the 
amount of $9,628.92. This was necessary in order to pay for our Directory 
Handbook and to meet current operating expenses. This move was planned and 
was budgeted. No re-investment in securities was made during the year. 

As compared to last year, 1957-58 receipts for dues and subscriptions were 
up substantially as a result of increased membership charge. Earnings from 
dividends and interest were down slightly while Journal printing costs con- 
tinued to rise. Tle 1957-58 cost of printing the Journal is $4,550.94 higher 
than it should be for comparison purposes due to the inclusion of the May 
1958 issue in this statement. Previously the May issue had been carried on the 
next year’s business. 

The Asociation’s net worth in total declined substantially less than the 
reduction in securities. The Association sustained a loss for the year 1957-58 
of $4,384.29 (Table 3). Had we not paid for the extra May issue of the Journal 
of Farm Economics, we would have shown a gain for the year’s operation. In 
View of the non-recurring expense for production of the Directory handbook, 
we feel that the Association has had a good year financially. 


Balance Sheet 


When all marketable securities are valued at cost, the net worth of the 
Association decreased $4,334.29 in 1957-58 (Table 3). If market value of the 
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2. AMERICAN Farm Economic Association SCHEDULE OF Receipts ayp 
DisBURSEMENTS FOR YEAR EnpiNG JuNE 80, 1958 


Receipts: 
A.F.E.A. dues and $27, 179.318 
Sale of fractional shares and stock rights................. 94.59 
Sale of marketable 7,950.92 
Disbursements: 
Subscription refunds and miscellaneous................... 440.01 
Repayment of borrowed 12,000.00 55,066.93 


* Includes seven sustaining memberships at $100 each as follows: Northwestern Mutual 
Life Insurance Co.; Foremost Dairies, Inc.; Equitable Life Assurance Co. of N. Y.; Calest 
Ltd., California; Ralston Purina Co.; International Harvester Co.; Trust Company of 
Georgia Associates. 

> Largely pre-payment of three-year Corresponding Memberships under new ICA contract. 

* Includes $650 for advertising in Directory Handbook. ; 

4 Includes payment for May 1958 issue ($4,550.94) previously carried in next year’s bus 
ness. Thus paid for extra issue. 

© Reduction due to new policy of no free reprints. 


securities were used both at the beginning and end of the year, the decrease in 
net worth would have been slightly greater. When the assets of the Association 
were divided between general accounts and the accounts of the special grants 
or awards activities, net worth of the Association exclusive of special grants 
activities was $53,536.91, down $1,552.36 from a year earlier (Table 4). Agait 
this calculation was obtained by valuing securities at cost. 


Special Grants Fund 


In its special grants fund used for the awards programs, the Association had 
a balance of $5,216.55 (Table 5). Expenditures in this program last year totaled 
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Tasie $. AMERICAN Farm Economic AssociaTION BALANCE SHEET, JUNE 30, 1958 


ASSETS 
Investments: 
Treasury bonds at cost 
(quoted value 6/30/58 $21,965.66).................... $24,045.54 
Marketable securities at cost 
(quoted value 6/30/58 26,955.13 51,000.67 
$60 , 058 .46 
LIABILITIES AND NET WORTH 
Deferred Credit: 
Net Worth: 
Excess of expenses over income, 
year ended june $0, 1068........................0005. 4,334.29 58,853.46 


$60 , 058.4 


* Largely ICA memberships; 2 years of 3-year subscriptions yet to run. 


TaBLE 4, AMERICAN Farm Economic Association Net Wortu Excuvsive 
oF SpecraL GRANTS Funps, JUNE 30, 1958 


ASSETS 
Less: 
Balance, special grants $5,216.55 
Balance, graduate student fund.......................... 100.00 5,316.55 
Net Worth Exclusive of Special Grants......................cccceeeeeee $53 , 536.91 


TaBLE 5, TRANSACTIONS AND BALANCE IN SpEcIAL GRANTS Funp, 1957-58, 
AMERICAN Farm Economic Association 


Beginning Balance and Income 


Disbursements 
Awards and direct expense of program.................... $2,981.89 2,981.89 


$2,981.89. Interest income of $199.96 (2% per cent of the beginning balance of 
$7,998.48) was assigned to the fund. 


Summary 


This financial report is fairly favorable. In analyzing it we should keep the 
following in mind: 
1. The full impact of the change in dues has not yet been felt. If we retain 
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or gain membership, income from dues will rise again next year without Further 
changes in dues. 

2. The ICA contract revenue is a temporary proposition. 

3. The status and future of sustaining membership revenue is uncertain 
($700 revenue in 1957-58). 

4. Directory Handbook expenditures and income are non-recurring items 

5. At the present rate, our balance in the Special Grants Fund will be g. 
hausted in two more years. 

6. Certain costs will be incurred this year in the transfer of the office of 
Secretary-Treasurer to Cornell University. 

7. We have caught up with billings for Journal publication and are joy 
current. 

On balance in the absence of new or expanded AFEA programs which jp. 
volve new expenditures, it appears that we are near the break-even point with 
the present dues and membership structure. Another year’s operation under the 
present $9 membership rate is needed to clarify our situation. 

This has been an eventful, productive and satisfactory year in the office of 
the Secretary-Treasurer. Several outstanding projects were brought to com. 
pletion and the new program involving Corresponding Members was launched 
and is now operating smoothly. As in previous years the above account of cash 
expenditures on the part of the Association falls far short of reflecting the totd 
inputs involved in conducting the affairs of AFEA. To the many individuals 
and institutions who have contributed directly and indirectly to this successful 
year’s operation, we express our appreciation. 

Lowe S. Harpin 
Secretary-Treasurer, AFEA 


REPORT OF THE AUDITING COMMITTEE, AFEA 


Upon the request of the officers of the Association we have examined the 
accounts and statements prepared by the Secretary-Treasurer, Lowell S. Hardin 
for the period July 1, 1957 to June 30, 1958. 

We have verified the income statement against the the gross totals of the 
receipts journal and the disbursement statement against the gross totals in the 
disbursement journal. We also verified the individual entries in the disburse 
ment journal and the individual deposit entries in the receipts journal agains 
the check-book record. The June 30, 1958 statement of cash on hand a 
with the recapitulated bank statement of that date. We have checked the actul 
inventory of securities against the reported securities record. 

We find the Treasurer’s report accurately reflects his records of the trans 
actions and financial position of the Association. All records and books are being 
kept in a very neat and understandable manner. 

R. L. Konts 
R. B. Wizson 


REPORT OF THE EDITOR 


JOURNAL OF FARM ECONOMICS 

During the past year the editorial offices were transferred from the Univer 
sity of Connecticut to the University of Wisconsin, and with the help of 
great number of people, the Journal continues to make its regular appearances: 
The current acceptance rate is about 50 per cent of the manuscripts submitted 
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for publication. A substantial number of those published have been shortened 
or revised as a result of review by the editorial staff. As in the past, all con- 
ributed manuscripts are reviewed by at least two persons. This has involved a 
eat deal of effort on the part of members of the Editorial Council. 
Liberal use has also been made of outside reviewers whose time and interest 
is greatly “Pi reciated. In addition to the considerable services contributed by 
t 


members of the staff of the University of Wisconsin, outside reviewers include: 

chn Mellor, Cornell University; Ayres Brinser, Harvard University; Byron O. 
Marshall, Jr., Johns Hopkins University; John McCoy and Wilfred H. Pine, 
Kansas State College; L. John Kutish, Marquette University; Raleigh Barlowe, 
B.C. French, Clifford Hildreth, and Lawrence Witt, Michigan State University; 
Richard King, and Lee Martin, North Carolina State College; Adlowe Larson 
and Leonard T. Miller, Oklahoma State University; G. E. Brandow and Robert 
Hutton, Pennsylvania State University; Richard Kohls, Purdue University; 
George B. Alcorn, Norm Collins, Jerry Foytik, S. S. Hoos, George Kuznets, 
Ivan M. Lee, Chester O. McCorkle, George Mehren, J. M. Tinley, Loy Sam- 
mett, and Russ Shaw, University of California; Irving Fellows, Stewart John- 
son, and Stanley K. Seaver, University of Connecticut; C. B. Baker, University 
of Illinois; A. N. Halter and L. H. Heller, University of Kentucky; Lee Day, 
University of Minnesota; James Rhodes, University of Missouri; Don Kanel, 
University of Nebraska; Wilfred Candler, University of New England, Aus- 
tralia; Arnold Zellner, University of Washington; Paul W. McGann, U. S. 
Bureau of Mines; John M. Brewster, Marguerite C. Burk, and Joe Motheral, 
U. S. Department of Agriculture; Donald R. Murphy, Wallaces’ Farmer and 
lowa Homestead; Marion Clawson, Resources for the Future, Inc.; Montague 
Yudelman, Rockefeller Foundation; and Mary E. Amend, Land Economics. 

Among reviewers from the U. S. Department of Agriculture were the follow- 
ing: Bill Addison, Warren Bailey, R. O. Bausman, Harold Breimyer, J. B. 
Claar, Chlorus Crickman, Wayne Ehlers, Gerald Engelman, Richard Foote, 
Robert B. Glasgow, Louis Herrmann, Donald Iback, Hugh Johnson, Frank 
Maier, Trienah Meyers, Walt Miller, Paul Mohn, Terrence W. McCabe, Marc 
Nerlove, Kenneth E. Ogren, Bill Pendleton, C. Kyle Randall, Mark Regan, 
Anthony Rojko, Louis Upchurch, Willard Williams, Hugh Wooten, and Gene 
Wunderlich. 

Willard F. Mueller as Associate Editor, and George G. Judge as Book Re- 
view Editor deserve special mention for their services. Finally, the Editor 
wishes to express his thanks to all named persons and others without whose 
cooperation there would be no Journal of Farm Economics. 


Rosert L. Cioptus, 
Editor, AFEA 


REPORT OF THE ELECTION TELLERS 
The 1958 Tellers committee counted the ballots with the following results: 


Kenneth L. Bachman 


Tyrus R. Timm, Chairman 
Teller’s Committee, AFEA 
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REPORT OF EMPLOYMENT COMMITTEE, AFEA 


The Employment Committee established in 1955 has confined its activities 
to the annual summer meetings at which time a file of employment opportuni. 
ties and a file of prospective applicants are made available to persons attendin 
the meetings. ' 

These files have been in frequent use both at Lake Junalaska and here iy 
Winnipeg, although not all positions are listed and not all job applicants make 
use of this service. Approximately 20 positions and some 30 personnel dat, 
forms are currently on file in Room 101, Agriculture Building. 

While it is true that a rather small portion of all appointments in the field are 
the direct result of Employment Committee activities, several comments haye 
been made expressing appreciation for a place at which negotiations may be 
opened at annual meeting time. In view of the rather small investment needed 
to provide this service, it is my recommendation that the committee’s work be 
continued. 

Ricuarp A. Kine, Chairman 
Employment Committee, AFEA 


REPORT OF THE RESOLUTIONS COMMITTEE, AFEA 


Bennett S. White, Chairman of the Resolutions Committee, moved the adop- 
tion of the following resolution: 

RESOLVED, That the membership of the American Farm Economic Associ- 
ation meeting jointly with the Canadian Agricultural Economics Society a 
Winnipeg, Canada, August 20-22, realizing that the task of arranging for meet. 
ing places, housing, entertaining, and generally caring for such a large number 
of visitors has imposed a heavy burden upon a small number of devoted people, 
expresses its appreciation and gratitude to the persons and organizations con. 
tributing to making these meetings successful: 

To Sol Sinclair, General Chairman; R. S. Elliot, Vice-Chairman; and A. W. 
Wood, Secretary; for the over-all job of planning and general direction of 
arrangements; 

To Bob Elliot who has worked tirelessly in enlisting the cooperation and 
support of numerous community and business organizations; 

To J. C. Gilson and the members of the Accommodation Committee for the 
successful billeting of approximately 1,000 people; 

To Bob Elliot and T. O. Riecken, Co-Chairmen, and the other members of 
the Committee on Entertainment and Convention Facilities; 

To Mrs. Sinclair, Mrs. Elliot, and Mrs. Wood and the other members of their 
committee for arranging a pleasant and entertaining program for the ladies; 

To Lorne Hurd and his Committee on Printing and Publicity; 

To E. E. Baxter, J. F. Mants, and D. H. Treleaven, Co-Chairmen, and the 
other members of the Reception, Registration and Local Transportation Com- 
mittee; and 

To the Committee on Tours, F. W. Hamilton, Chairman; and be it 

RESOLVED further, That the membership expresses its deepest appreci 
tion to the University of Manitoba, the government of the Province of Mat 
toba, and the business and civic community of Winnipeg for the time anl 
resources which they have contributed and the generous hospitality afforded 
and be it 
RESOLVED further, That those who have been responsible for arranging 
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this conference may take satisfaction from the knowledge that they have not 

only provided those in attendance with a stimulating experience, but also have 

made a contribution to international understanding and good will; and be it 
RESOLVED further, That the policy of holding an occasional joint meeting 

of this kind should be continued. 

The resolution was unanimously approved. 


RESOLUTION 


Bennett S. White then moved the adoption of the following resolution: 
RESOLVED, The membership of the American Farm Economic Association 
commends and congratulates Harry Trelogan and the other officers, committee 
chairmen, and committee members for the long hours of effort, most of them 
contributed after a full day’s work at a regular job, which have made possible 
these successful meetings and a year of activity which has brought a further 
strengthening of the membership and influence of the Association; and be it 
RESOLVED further, That we especially thank Lowell S. Hardin, who at 
considerable personal sacrifice, has faithfully and effectively discharged the 
duties of Secretary-Treasurer, and we express our appreciation to Purdue Uni- 
versity for its cooperation in this regard. 
The resolution was unanimously approved. 
BENNETT S. Wuirte, Chairman 
Resolutions Committee, AFEA 


REPORT OF THE SUBCOMMITTEE ON 
STUDENT ACTIVITIES 


The subcommitte on student activities is pleased to report that the past year 
has shown increased activity, improved organization and greater interest and 
performance than previously. 

Graduate student competitions are announced in January in combination with 
announcements of AFEA Awards for Research in Agricultural Economics. This 
procedure has systematized the competition for papers submitted by graduate 
students and should be continued. Having members of this subcommittee serve 
as judges has worked well. An institution is allowed to submit only one graduate 
student paper. This year six institutions submitted papers. They were: Iowa 
State College, Michigan State University, North Carolina State College, Ohio 
State University, Purdue University, and University of Kentucky. The three 
winning papers were from Iowa State College, North Carolina State College 
and Purdue University. 

Five institutions have indicated that they will enter a team in the under- 
graduate debate competition: “Resolved, that a two-price system for disposal of 
surplus agricultural products at home and abroad contributes to a stable do- 
mestic agricultural economy.” Seven institutions have indicated that they will 
enter one or more contestants in the undergraduate public speaking contest. 
A total of nine or ten participants in public speaking are expected. 

During the past year the chairman of this committee communicated with 
every institution in the United States and Canada teaching agricultural eco- 
nomics to determine whether the local student club was already chartered and 
if not encouraging them to seek a charter. Literature was included describing 
the advantages of becoming associated with AFEA and details were given on 
the procedure for obtaining a charter, The results were rewarding. It was found 
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that three institutions that had years ago fulfilled the requirements had neve 
been issued a charter. They were: Purdue University, University of Wisconsin 
and University of Illinois. Arrangements were made to provide them with , 
charter. In addition, seven other institutions have become chartered sing 
August 1957. They are: University of Massachusetts, University of Georgia 
North Dakota State College, University of Maryland, Ontario Agricultuy 
College, University of Minnesota and New Mexico College of A. & M4 
Several other institutions have indicated their intention to seek a charter soon, 
The Ontario Agricultural College has the distinction of being the fig 
chartered institution in Canada. 
There are now 32 chartered student sections of AFEA. They are: 


1. Ohio State University 

2. University of Tennessee 

3. North Carolina State College 
4. Alabama Polytechnic Institute 
5. University of Florida 
6 
7 
8 
9 


. Mississippi State College 
. Virginia Polytechnic Institute 
. Louisiana State University 
. Iowa State College 
10. Kansas State College 
11. Michigan State University 
12. University of Nebraska 
13. Oklahoma A. & M. College 
14. Texas A. & M. College 
15. University of Kentucky 
16. University of Arkansas 
17. Clemson Agricultural College 
18. University of Missouri 
19. Pennsylvania State University 
20. University of Utah 
21. Rutgers University 
22. South Dakota State College 
23. University of Wisconsin 
24. Purdue University 
25. University of Illinois 
26. University of Massachusetts 
27. University of Georgia 
28. North Dakota State College 
29. University of Maryland 
30. Ontario Agricultural College 
31. New Mexico College of A. & M. A. 
32. University of Minnesota 


Since we now know what institutions are really chartered (and make regula 
contacts with them) and those that are not, our records are more complete, ou 
system improved, and interest among students and advisors (Senior member 
of AFEA) has increased. 

The national student officers compile and distribute three newsletters to the 
chartered sections during the year. These involve much work and are vel 
commendably done. The AFEA defrays the cost of issuing the SS-AFEA news 
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letter at an estimated cost of $75.00 per year. Total cost has not yet exceeded 
ihis amount but may in future years due to the increased number of chartered 
institutions and rising costs. 

The AFEA also provides funds estimated from $75-$85 to finance awards to 
winners of undergraduate competitions. 

It is recommended that the AFEA continue to provide these funds for awards 
and the newsletter. 

This year a real improvement was made by having President Trelogan in- 
dude in the program the names of the three graduate students who will present 
their winning papers at this annual meeting. The title of their papers and a 
discussant of each was also shown in the program. It is hoped that this will 
indicate a greater interest in these graduate students and result in larger 
attendance at the presentation. 

Attendance is still poor at all student events and one of our major problems 
yet to be overcome. Additionally, in the undergraduate debate contest, the task 
of getting judges is extremely difficult. 

This committee believes that the student activities are a vitally important 
function of AFEA. 


A. Gorpon BALL, Chairman 
Subcommittee on Student Activities, AFEA 


REPORT OF THE AGRICULTURAL DATA COMMITTEE, AFEA 


The Agricultural Data Committee of the Association has had two meetings 
during the past year. One at Junaluska, North Carolina, August, 1957 and one 
at the time of the joint meeting of the Association with the American Economic 
Association at Philadelphia in December, 1957. 

The Chairman of the committee has served on the Census Advisory Commit- 
tee for agriculture and also on the Census Population Council. In this capacity 
five meetings of the Census Advisory Committee on Agriculture were attended 
in Washington and two of the Population Council, Several important changes 
are taking place in the Agricultural Census. 


1. For the first time the Agricultural Census will be separate from the regular 
10-year Population Census. The Census of Agriculture will be taken in 
October of 1959 and the Census of Population in April of 1960. 

2. The definition of a farm for the next Census has been changed. A farm 
in the 1959 Census of Agriculture will consist of 10 acres of land with 
$50 of sales of farm products, or holdings of less than 10 acres of land if 
they have $250 worth of sales of farm products. It is expected that data 
will be collected on the farm units so that a number of farms comparable 
with that of 1954 can be determined. 

8. Farm population will be enumerated in the regular Census in April, 1960, 
and the new definition of a farm will be used in determining whether 
people reside on a farm. This will eliminate some rural nonfarm people 
who previously have been counted in the farm population and also some 
farm people who live in urban areas. 

4, Sampling similar to that of the enumerations of 1950 and 1954 in the 

Census of Agriculture will be done in 1959 and in addition a sample of 

10,000 farms is planned for October, 1960—a year after the Census of 

Agriculture. 
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1946 


The committee has continued to work through subcommittees; 


1. The subcommittee on Agricultural Data Needs in Extension work o 
which Dr. Dorris D. Brown is Chairman had no formal meetings byt 
Dr. Brown has worked with certain individuals in the U. S. Departmen 
of Agriculture and in Congress in an effort to carry forward parts of the 
work previously reported. 

2. The subcommittee dealing with Data Requirements for Outlook and 
Marketing presented a section of papers at the meeting of the Associatio, 
a year ago and has had no formal meeting since then. 

3. At the request of the Executive Committee a year ago, a subcommittee 
on, “Agricultural Data Needs of Research Workers,” was established, The 
following persons were asked to serve on this subcommittee: 


Kenneth L. Bachman, Chairman 
Philip M. Raup 

George Aull 

George Montgomery 

George T. Blanch 

R. J. Penn, Vice President, Ex-officio 


The new subcommittee has been unable to have formal meetings until this 
conference because the members are widely separated geographically and the 
fact that some of them are on foreign assignments. It seems clear inn work 
done so far that there is no general over-all method to provide the data needed 
by research workers since such needs are usually associated with specific 
projects and hence the needs cannot be anticipated. 

At the invitation of the Chairman of ECOP, the Chairman of the Data Con. 
mittee met with Extension Leaders at Denver in November, 1957 and with: 
joint ECOP-ESCOP subcommittee on agricultural data. Extension leadership is 
interested in the maintenances of the 5-year Census of Agriculture about which 
there has been some question since it has been proposed that the quinquennid 
numeration might be given up and the funds used to take an annual sample 
Census of Agriculture to provide mainly national trends. 

A panel of papers sponsored by our committee under the title, “Meeting 
Current and Area Data Requirements in a Changing Agriculture,” was given 
at this conference. The papers reviewed developments in both Canada and 
the United States. For the Association’s annual meeting at Cornell next year 
the committee expects to have a panel of papers in the general area of “Agri: 
cultural Data Requirements By Research Workers.” 

While progress has been made during the past year, the work of the commit 
tee is unfinished and we hope to make further headway in the next year andi 
is recommended that the Committee be continued for the next year. 

Consultants: O. V. WELLS, Ray Hur ey, J. D. BLAck, Jos—EPH ACKERMAN. 

Committee Members: J. C. Borrum, Dorris D, Brown, GrorcE AUL, 

Emery C. Wi.cox, M. Ravup, F. V. Beck, GEORGE MONTGOMER), 
GeorcE T. BLANCH, KENNETH BACHMAN, WALTER H. (Chairman) 


H. Esuinc, Chairman 
Agricultural Data Committee 
REPORT OF THE CHAIRMAN, AWARDS COMMITTEE, AFEA 


This is the third year during which all of the varied awards activities of the 
Association have been conducted under a single over-all Awards Committee 
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As Chairman of this committee, it has been my responsibility to coordinate the 
activities of the several subcommittees and to serve in a general administrative 
capacity. Except for myself, all other members of the Awards Committee were 
also members of four special subcommittees, each of whose chairman and 
members were also appointed directly by President Trelogan. These four sub- 
committees—on Published Research, on Doctoral Theses, on Graduate Student 
Papers, and on Journal of Farm Economics articles developed their own stand- 
ards for weighing the merits of works within their respective jurisdictions, 
reached a consensus on those works which most merited awards, and then 
notified me of their findings. 

The chairmen and members of these four subcommittees not only performed 
their difficult assignments conscientiously and diligently but without exception 
met their deadlines, greatly facilitating the fulfilment of my own responsibilities 
in preparing for the awards ceremony at Winnipeg. My own contributions were 
largely limited to administering the printing and distribution of the announce- 
ments and the preparation for presentation of the award certificates. Hence, the 
remainder of this report is based upon the reports to me of the chairmen of the 
several subcommittees. 


1, Awards for Published Research Reports 
Rules 


According to the announcements distributed in February, 1958, the rules for 
submitting published research were set forth as follows: 


1, Three $250 awards, each in a different field of agricultural economics, 
will be made for publications including bulletins, articles, pamphlets, and 
monographs (textbooks are ineligible) classified in the following categories: 


a) Farm management and production economics 
b) Agricultural marketing 

c) Agricultural prices 

d) Agricultural finance 

e) Land and water economics and conservation 
f) Theory and methodology 

(g) Agricultural policy 

(h) General agricultural economics 


2. Persons submitting items should indicate the field in which they believe 
the reports should be classified. 

8. Selections will be made from published research bearing the publication 
date of 1957. 

4, Eligible recipients must be less than 41 years of age at the time of pub- 
ication. 

5. Members of the Awards Subcommittee for Published Research will not be 
eligible to submit papers of their own. 

6. Each cnihiliahed report may receive only one award presented by the 
American Farm Economic Association in 1958, An entry may, however, be 
considered as eligible for more than one of the following types of awards: 
(a) Best article appearing in the Journal of Farm Economics; (b) Published 
research; and (c) Ph.D. theses. 

7. Nine copies are requested of each publication submitted for consideration. 
Fewer copies will be accepted in such cases as articles appearing in national 
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journals available to the judges. In no event should less than three copies by 
sent. 

8. The Awards Subcommittee for Published Research will consist of nine 
persons, in addition to the Chairman, representing the various designated fields 
The members of the Subcommittee, all of whom will serve as judges, are; 


J. Carroll Bottum, Purdue University 

Max E. Brunk, Cornell University 

Marion Clawson, Resources for the Future, Inc. 
Earl O. Heady, Iowa State College 

W. E. Hendrix, U. S. Department of Agriculture 
Sidney S. Hoos, University of California 
William O. Jones, Stanford University 
Lawrence W. Witt, Michigan State University 
Elmer J. Working, Washington State College 


9. Publications should be sent directly to the Chairman of this Subcommittee, 
Herman M. Southworth, Department of Agricultural Economics and Run 
Sociology, Pennsylvania State University, University Park, Pennsylvania, on or 
before March 15, 1958. 


Procedures 


Thirty-four published research reports (23 per cent fewer than last yea) 
were received and classified by subject matter as indicated by the authors, 
(Three additional reports were declared ineligible, two because they were 
submitted after the published deadline, the third because it reported research 
for which a Ph.D. Thesis Award had been conferred in a previous year.) Of the 
34 reports, 11 were in the field of Agricultural Marketing, 7 in Farm Manage. 
ment and Production Economics, 3-4 each in Agricultural Policy, Agricultural 
Finance, Theory and Methodology, and General Agricultural Economics, only 
one in Land and Water Economics and Conservation, and none in Agricultural 
Prices. 

Each of the judges received all reports in the subject-matter field for which 
he was responsible and recommended those which he considered qualified for 
the final judging. Of the 34 reports, 13 survived this preliminary screening and 
were read and rated by all members of the subcommittee on the basis of a 
standard score-sheet and reporting form. Even so, the ratings by the several 
judges were quite divergent and, as in previous years, the Chairman of the 
Subcommittee again expressed some uneasiness about the effects of the applica- 
tion of penalties for joint authorship upon the final rankings. 


Recommendations for Awards for Published Research 
On July 18, 1958, Chairman Herman M. Southworth officially notified me of 


the following results (in alphabetical order) of the deliberations of the Sub- 
committee on Published Research: 


For Awards of $250 each: 


To ZVI GRILICHES, of the University of Chicago, for his journal article, 
“Hybrid Corn: An Exploration in the Economics of Technical Change,’ 
Econometrica, Vol. 25 (1957), pp. 501-522. (Submitted in the field of Theory 
and Methodology) 

To DALE E. HATHAWAY, of Michigan State University, for his pape, 
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“agriculture and the Business Cycle,” submitted to the Subcommittee on Agri- 
cultural Policy, Joint Committee on the Economic Report, and published in 
Policy for Commercial Agriculture, Joint Committee Print (85th Cong., 1st Sess., 
November 22, 1957), pp. 51-76, Washington, 1957. (Submitted in the field of 
General Agricultural Economics) 

To BORIS C. SWERLING, of Stanford University and the Council of 
Economic Advisers, for his research monograph (with Vladimir P. Timoshenko), 
The World’s Sugar: Progress and Policy, Stanford University Press, 1957. 
(Submitted in the field of Agricultural Economics) 


For Honorable Mention: 

To E. M. BABB, of the Eastern Milk Producers Cooperative Association, 
Syracuse, New York, and 

To W. T. BUTZ, of Pennsylvania State University, for their research bulletin, 
Improving Fluid Milk Distribution Practices through Economic-Engineering 
Techniques, Pennsylvania Agricultural Experiment Station, Bulletin 622, June 
1957, (Submitted in the field of Agricultural Marketing) 

To WILLIAM R. HENRY, of North Carolina State College, and 

To CHARLES E. BISHOP, of North Carolina State College, for their bul- 
letin, North Carolina Broilers in Interregional Competition, A. E. Information 
Series No. 56, Department of Agricultural Economics, North Carolina State 
College, February 1957. (Submitted in the field of Farm Management and 
Production Economics) 


2. Awards for Doctoral Theses 
Rules 


om to the announcements distributed in February, 1958, the rules for 
submitting doctoral theses were set forth as follows: 


1, Three $250 awards will be made for theses prepared by candidates for the 
Ph.D. degree in any department of Economics or Agricultural Economics. 

2. An entry must be submitted by the head of the department to which the 
thesis was presented in partial fulfillment of requirements for a degree. No 
department may submit more than one thesis for consideration. 

8. Selections will be made from those presented to a graduate school faculty 
during the calendar year 1957. 

4. A published thesis may be entered in both the published research and 
thesis classes but will be eligible for only one award. 

5. Only one copy of an unpublished thesis will need to be sent to the Com- 
mittee Chairman for consideration. If 2 or 8 are available it will expedite the 
judging. All copies will be returned after they have been read by the judges. 

6. The Awards Subcommittee for Theses will consist of three persons, in 
addition to the Chairman. These three persons, all of whom will serve as judges, 
are; 


John M. Brewster, Agricultural Marketing Service 
George G. Judge, Oklahoma State University 
Geoffrey S. Shepherd, Iowa State College 


7. Theses should be sent directly to the Chairman of this Subcommittee, 
Ronald L. Mighell, Production Economics Research Branch, Agricultural Re- 
search Service, Washington 25, D.C., on or before March 15, 1958. 
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Procedures 

Seven institutions (only half as many as a year ago) submitted entries to the 
Subcommittee on Ph.D. Theses. The seven home were examined by all three 
judges and their appraisals were consolidated into a final rating under the 
supervision of Chairman Ronald L. Mighell, who did not himself participate in 
the judging. Despite the disappointingly small number of entries, Chairmay 
Mighell reported that the high caliber of the three top theses warranted oy 
making the three awards as previously announced. However, he recommend; 
that hereafter we announce that the judges may at their discretion make only 
two awards if fewer than eight theses are received. The judges were unanimoys 
in their choice of the three best theses submitted this year but felt that they 
were sufficiently superior to the other four theses submitted so that no “honor. 
able mentions” were in order. 


Recommendations for Awards for Doctoral Theses 

On June 6, 1958, Chairman Ronald L. Mighell officially notified me of the 
following recommendations (in alphabetical order) of the Subcommittee o 
Ph.D. Theses: 


For Awards of $250 each: 

To WILFRED V. CANDLER, for his dissertation, Linear Programming with 
Stochastic Yields, Iowa State College, 1957. 

To WILLIAM A. CROMARTY, for his dissertation, Economic Structure of 
American Agriculture, Michigan State University, 1957. 

To MICHAEL NELSON, for his dissertation, Economics of Increased Hay 
Production by Use of Nitrogen Fertilizer on Mountain Meadows in the Harney 
Basin, Oregon, Oregon State College, 1957. 


3. Awards for Graduate Students’ Contributed Papers 
Rules 

1. Three awards will be made for papers submitted by graduate students of 
any department in the United States engaged in training agricultural economists 
at the graduate level. 

2. Each award shall consist of the cash equivalent of round-trip bus iare 
from the student’s graduate institution to the 1958 Annual Meeting at the Uni- 
versity of Manitoba, Winnipeg, Canada; a $25 subsistence allotment; and 100 
free reprints of the paper as published in the Proceedings Number of the 
Journal of Farm Economics. 

3. The student shall be free to choose the subject for his paper, whicn must, 
however, be in the area of agricultural economics and shall be limited to 20 
minutes’ reading time or 9-10 pages of double-spaced typed manuscripi. 

4. Each department may submit win one paper, selected by a committee of 
that department. Papers with joint authors are not acceptable. 

5. Department heads shall decide which persons qualify as “graduate stu- 
dents.” However, fuli-time staff members working on a degree at their home 
institutions shall not be eligible. 

6. Each department head shall notify Chairman A. Gordon Ball of Iowa State 
College by March 15, 1958, if his department expects to submit a graduate 
student’s paper. 

7. The winners of the three awards will be notified by June 15, and will be 
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expected to read their papers at the Annual Meetings at Winnipeg, Canada. 

Their papers will be published as part of the Proceedings of the 1958 Annual 
tings. 

7 The Awards Subcommittee for Graduate Students’ Contributed Papers 

will consist of four persons, in addition to the Chairman, all of whom will serve 

as judges: 

James C. Gilson, University of Manitoba 

Harlow W. Halvorson, University of Wisconsin 

Roland J. Hildreth, Texas A. & M. College 

Walter H. Pierce, North Carolina State College 


9, Five typed copies of each paper shall be sent directly by departments to 
the Chairman of this Subcommittee, A. Gordon Ball, Department of Economics 
and Sociology, Iowa State College, Ames, Iowa, on or before May 15, 1958. 


Procedures 

All four members of the Subcommittee on Graduate Students’ Contributed 
Papers participated in the judging of papers submitted by institutions on behalf 
of graduate students. 


Recommendations for Awards for Graduate Student Contributed Papers 

On June 17, 1958, Chairman A. Gordon Ball officially notified me that his 
Subcommittee recommended (in alphabetical order) the following awards: 

To JOHN L. DILLON, of Iowa State College, for his contributed paper, 
“Theoretical and Empirical Approaches to Program Selection Within the Feeder 
Cattle Enterprise.” 

To PERET.: RAM, of North Carolina State College, for his contributed 
paper, “An Input-Output Analysis of a Small Homogeneous Agricultural Area.” 

To AKIRA UCHIDA, of Purdue University, for his contributed paper, 
“Technology Redefined—An Example of Quantitative Measurement in the 
Broiler Industry.” 


4. Award for Best Article in Journal of Farm Economics 

As has been the practice for a number of years, the Editors and Editorial 
Council of the Journal of Farm Economics annually choose the most outstand- 
ing article published in that Journal during the preceding calendar year for an 
award, now valued at $250. On July 2, 1958, I was officially notified by 
Robert L. Clodius, Editor of the Journal, that the article receiving the largest 
number of firsts and also the greatest point score was by: 

HAROLD F. BREIMYER, of the Agricultural Marketing Service, U. S. 
Department of Agriculture, his Journal article being entitled “On Price Deter- 
mination and Aggregate Price Theory,” August, 1957, pp. 676-94. 


William H. Nicholls, Chairman 
Awards Committee, AFEA 
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REPORTS AND MINUTES 


MINUTES OF THE MEETINGS OF THE EXECUTIVE 
COMMITTEE, AFEA 


WINNIPEG, AUGUST 21, 1958 


Present: President Trelogan, Bressler, Brandow, Bachman, Penn, Clodius, 
Campbell, James, Cochrane, Brown, Sinclair, Doll, Kearl, Hardin. 

. 1. The minutes of the previous three meetings of the Executive Committe: 
were approved as published in the Journal. 

2. The Secretary’s report was accepted for presentation at the annul 
meeting. 

3. Dr. Sinclair reported for the Local Arrangements Committee. 

4. The report of the Investment Committee was accepted and recommended 
for presentation at the annual meeting. 

5. James moved that the Executive Committee re-affirm the Association’ 
operating policy of paying the travel expenses of appropriate speakers from 
other disciplines to participate in the annual summer meetings. The President 
has discretion to act on this matter. Carried. 

6. Editor Clodius’ report was accepted for presentation at the annul 
meeting. 

7. Clodius moved that the pareenien of the 1958 annual meeting be pub. 
lished as a joint issue of the Journal with the Canadian Agricultural Economics 
Society. This carried with the understanding that Clodius was to handle the 
details. 

8. Penn moved that the Executive Committee feels that the quality of the 
Proceedings Issue of the Journal of Farm Economics should be improved and 
that its size should be reduced. Consideration of this problem should be given 
by the total membership. Carried. 

9. Doll reported on the Agricultural Hall of Fame as designated represents. 
tive of the American Farm Economic Association. 

Bressler moved that the Executive Committee authorize the President to 
appoint a delegate to represent the American Farm Economic Association in 
continuing contact with the Agricultural Hall of Fame. Carried. Raymond Dal 
was designated to continue in this responsibility. 

10. President Trelogan indicated that Fellows in the Association will succeed 
to chairmanship of the Fellows Election Committee in the following order: 
Waugh, Hobson, Black, and Schultz. The President-Elect will appoint to this 
committee a fifth Fellow from among the elected group. 

11. Hardin reported that 204 invitations were extended to individuals to 
become corresponding members in our ICA contract program. Seventy-two 
have become corresponding members. It was further reported that the Associa- 
tion looks with favor upon expansion of eligible corresponding members to it- 
clude agricultural economists in western Europe. Actual certification of eligibl 
members is, of course, ICA’s responsibility. 

12. Sustaining membership activities were discussed and the excellent work 
of Ivy Duggan was recognized. Bressler will work out arrangements for this 
program in the coming year. 

13. Penn reported on the progress of the Student Activities Committee unde 
the able chairmanship of A. Gordon Ball. It was moved that the AFEA continue 
to support at the present levels and in the present amounts: (a) the awards 
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program for papers submitted by graduate students, (b) the awards competition 
of $75 to $85 for winners of undergraduate competition, and (c) cost of issuing 
the Student Section AFEA Newsletter three times a year presently estimated 
at $75; that methods and forms of undergraduate and graduate student com- 
petitions be continued unchanged. Carried. 

14. The Awards Committee report prepared by Chairman Nicholls was 
made by Brandow and accepted for presentation at the awards ae ge 

15. The Audit Committee report was accepted for inclusion in the annual 
meeting agenda. 

16. The dues structure for joint memberships was discussed at some length 
by Committee Chaiman Penn. It was moved that joint memberships be con- 
tinued with WFEA and CAES; that each Association would take a deduction 
of 50¢ on each joint membership. The resulting distribution of joint member- 
ships would then become effective with 1959: net of $8.50 to AFEA; net of 
$1.50 to WFEA; and net of $2.50 to CAES if the present rate is carried or net 
of $4.50 if CAES dues are raised to $5.00. Carried. Thus, joint memberships 
were not made available in other societies or associations. 

17. Ebling presented the report of the Agricultural Data Committee for 
inclusion in the published proceedings. 

18. James reported for the Employment Committee in the absence of Chair- 
man King. It was moved that this committee’s activities be continued in the 
same fashion as it has operated in the last few years. Carried. 

19. Trelogan reported on the successful 1957 winter meetings. 

20. one is completing arrangements for the 1958 winter meetings in 
Chicago where Howard Diesslin is handling local arangements for AFEA. Dates 
for the joint Allied Social Sciences meetings with headquarters in the Palmer 
House Hotel are December 27-30. 

21. Penn reported as the AFEA representative to the Memphis Rural De- 
velopment meeting last fall. 

22. Trelogan reported that Henry L. Burkardt represented AFEA at the 
meeting of the American Academy of Political and Social Science. He further 
reported that P. L. Putnam will represent the Association at the workshop on 
agricultural meteorology at New Haven, Conn. 

23. The functions of a possible business affairs representative for the Associa- 
tion were discussed at some length. Designation of the business responsibilities 
of the Association will be worked out by President Bressler and his Executive 
Committee. 

24. Trelogan reported that John D. Rush represented the Association at 
the President’s Conference on Occupational —_ 

25. Harold G. Halcrow has been designated by the President as the AFEA 
representative on the Board of the National Bureau of Economic Research. 

26. The matter of free reprints from the Journal was discussed. The present 
policy of no free reprints was sustained. However, the editor is to explore the 
cost of providing authors with a small number of free reprints. 

27. The matter of providing emeritus professors with free memberships in 
the Association was discussed but no action was taken. 

28. Federal pay scales for certain classifications of scientists and for social 
scientists in particular were reviewed. No action was taken. 

29. Institutions indicating an interest in hosting the 1961 or later AFEA 
annual summer meetings include Texas, Colorado, Florida, Kentucky, Indiana, 
Wisconsin and Minnesota. 


a 
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30. At present the Allied Social Sciences meetings are scheduled for 
December 27-29, 1958 and Washington, December 28-30, 1959. 
31. The meeting was adjourned at 5:00 p.m. 
Respectfully submitted, 
Lowe. S. Harpin 
Secretary-Treasurer, AFEA 


Chicago, 


MINUTES OF THE ANNUAL BUSINESS MEETING, AFEA 
WINNIPEG, AUGUST 21, 1958 


1. President Trelogan presented his report. 

2. The report of the Secretary-Treasurer was presented and approved, 

3. The report of the Investment Committee was presented and approved, 

4. C. D. Kearl, the Association’s new Secretary-Treasurer, was presented to 
the membership. 

5. Editor R. L. Clodius presented his report which was accepted. 

6. R. L. Kohls presented the Audit Committee report which was accepted, 

7. Bennett S. White presented the report of the Resolutions Committee, 
The resolutions were enthusiastically accepted. 

8. R. A. King presented the report of the Employment Committee. 

9. C. E. French presented the report of the Tellers Committee. 

10. Bressler discussed plans for the Chicago meeting in December, 1958 
and for the annual meeting at Cornell University, August 23-26, 1959. He also 
discussed the size and nature of the Proceedings Issue of the Journal of Farm 
Economics. 

11. There being no further business, the meeting was adjourned. 

Respectfully submitted, 
Lowe. S. Harpin 
Secretary-Treasurer, AFEA 
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INDEX TO VOLUME XL 
1958 


SUBJECTS 


Aggregate Supply Function for New 
Zealand Wheat—A Note, 747 

Agricultural Adjustment: Program 
Changes in Past 25 Years, 255 

Changes Needed in Next 25 Years, 265 

Agricultural Economics, Undergraduate 
Curriculum, 1866 

Agriculture, Changing Relationships with 
National Economy, 1568 

American Farm Economic Association, 
Membership Attitudes, 430 

Associations, Farm Management: Stabil- 
ity of Membership, 728 


Barley, Fertilizer Effects in Northern 
Manitoba, 932 

Biological Sciences, 1037 

Broiler Industry, Quantitative Measure- 
ment, 1899 

Buying Policies in Decentralized Assem- 


bly Markets, 1550 


Calculated Economic Optima in Cauca 
Valley, Colombia, 123 

Capital Requirements to Get Started in 
Farming, 1613 

Cattle Feeder Enterprise—Program Selec- 
tion, 1921 

Cattle Feeding, Economies of Size, 417 

Census of Agriculture for 1959, 1787 

Cherry Processing Plants, 406 

Cooperative Mergers and Research Needs, 
1846 

Cotton Acreage: Reserve Program, 439 

Changes in Southeast, Supply Implica- 
tions, 835 

Credit, Intermediate-Term, in Agricul- 
ture, 1131 

Credit Implications of Integration, 1370 

Crop Insurance Ratemaking—Use of Nor- 
mal-curve Theory, 733 


Data: Better Basic Data for Agriculture, 
224 
Current and Area, Progress and Future 
Needs, 1772 
Plans and Publication of 1959 Census 
of Agriculture, 1787 
— Function Derived From, 
1 


Decision-Making: In Integrated Produc- 
tion and Marketing Systems, 1801 
Processes, New Knowledge of, 1393 


Econometric Research in Agriculture, 313 
Economies of Scale, Estimating, 750 
Economic Stability: Maintaining, 1069 
Implications to Farm Policy, 1078 
Implications to Farm Management, 
1802 
Implications to Marketing, 1084 
Economic Theory: Recent Developments, 
1057 
Educational Requirements, 
Workers, 361 
Elasticity of Supply, Nerlove’s Estimate, 
719 


Extension 


Elasticities of Supply and Demand, Statis- 
tical Estimation of, 861 

Elasticities, Total: Predictive Device, 881 

Electronic Computing, Impact on Re- 
search, 1228 

Environment, Institutional Adaptations in 
Great Plains, 1266 

Experimental Design in Marketing Re- 

search, 1237 
Exponential Yield Equation, 469 


Farm Associations, Stability of Member- 
ship, 728 

Farm Family Plans, Making Them More 
Effective, 1855 

Family Farms: Corporate Organization of, 
1624 

and Land Speculators, 330 
and Technological Advance, 1596 

Farm Leasing, Bilateral Monopoly, 1828 

Farm Machinery, Changing Market Struc- 
ture, 1172 

Farm Organization, Process Analysis to 
Improve, 1418 

Farm Policy Dilemma, 563 

Farm Political Power, 1646 

Farm Rental by Government Rather than 
Purchase, 740 

Farm Research, See Research 

Farm Size and Efficiency Affected by 
Scientific Progress, 1250 

Farm, Difficulties in Getting Started, 
1622 

Feeds, Changing Market Structure, 1201 
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1956 


Fertilizer; Changing Structure of In- 
dustry, 1186 
Decisions in Its Use, 1407 
Demand for, 591 
Effects of Use on Barley, 932; on 
Grain Sorghum, 697 
Finance, Urban and Industrial Develop- 
ment Effects on, 1144 
Flax, A Supply Function at Firm Level, 
117 


Flowers, Grading of Carnations, Chrysan- 
themums, and Snapdragons, 948 
Food: Changes in Rural Consumption, 
572 
Consumption in Europe, 133 
Consumption Studies, Contribution of 
Menu Data, 1 
Consumption of American Families, 
What We Do and Do Not Know, 
1301 
Needs and _ Technological 
1429 
Price Controls, 30 
Research, Developments and Implica- 
tions, 1280, 1291 
Surplus, See Surplus Food 
Foreign Agriculture, See Particular Coun- 
try or Region 
Futures Trading, Some Current Develop- 
ments, 344 


Change, 


GATT: Cohesive Influence 

World, 228 
Synthesis of Trade and Agricultural 

Policy in, 238 

Gold, Raising the Price of, 709 

Graduate Training, Objectives and Prob- 
lems, 1894 

Grain Sorghum, Economic Aspects, 697 

Graphic Method for Marginal Analysis 
Using Feed Substitutions and Pro- 
duction Functions, 941 

Great Britain—Meat Production and Gov- 
ernment Policy, 47 

Grocery Margins, Wholesale and Retail, 
625 


in Free 


Hogs, Changes in Supply Response and 
Elasticity, 845 

Homogeneous Area, Input-Output Analy- 
sis of, 1909 

Homogeneous Productions Function, Sym- 
metry of, and Three Stages of Pro- 
duction, 756 

Innovators, Socioeconomic Characteristics 
of, 446 
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Input-Cutput Analysis of a Small Hp. 
mogeneous Agricultural Area, 1909 

Input-Output Relationships Revisited 
924; In Agriculture, 393 

Inputs—Optimum Factor Inputs, 668 

Integration, See Vertical Integration 

International Trade, See Trade 

International Wheat Surplus Utilization 
Conference, 956 

Interstate Trucking, Agricultural Exemp. 
tion, 956 

Interviewing by Telephone, 743 

Iraq, Agricultural Development Issues 
78 


Irrigation, Future of in the Humid Area, 
636 


Land Grant College Obligation, 1879 
Land: Ownership Concentration, 1887 
Requirements and Use, Scientific Prog. 
ress, 1455 
Rural, Recreational Uses for, 1397 
Rural, Nonagricultural Uses, Extent 
and Significance, 1315 
Use—Minimizing Adverse Effects of 
Major Shifts, 1339 
Linear Discrimination, 674 
Linear Programming: Alligation as Fore. 
runner, 89 
Modification of Solution Routine to Per. 
mit Restrictions, 962 
Loans, Agricultural, Need for New Cr- 
teria, 1850 


Manpower Adjustment and Technological 
Change, 1441 
Markets: Changing Structure of for Con- 
mercial Feeds, 1201 
Decentralized Assembly, Developing 
Buying Policies in, 1541 
Organization, Adapting to Changing 
Requirements, 1525 
Marketing: Altering Concepts to Modem 
Conditions, 1511 
Coordinating Marketing and Produc- 
tion, 1790 
Extension Work, Obstacles to Progress, 
1875 
Integration, Dynamics of, 1356 
Research, See Research 
Meat: Declining Demand for Pork, 1832 
Production in Britain and Study of 
Policy, 47 
Wholesaling Industry, Changes in, $15 
Metaphysical Hypothesis, 1871 
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Milk; Intermarket Price Relationships, 
3 
aueae of Production to Price, 1101 
short-run Effects Following Controlled 
Price Changes, 892 
Monetary Policy—Implications for Agri- 
culture, 21 
Multiple Price Schemes at Home and 
Abroad, 1742 


Nerlove’s Estimate of Supply Elasticity— 
A Note, 719; A Reply, 723 
New Zealand, Wheat, 747 


Optimum Factor Inputs—Method for 
Dealing with Time, 666 


Policy: for Commercial Agriculture Re- 
examined, 549 
Farm Policy Dilemma, 563 
Monetary Policy Implications for Agri- 
culture, 21 
Trade and Agricultural Policy Synthesis 
in GATT 
Political Power: for Farming, 1646 
Pork: Declining Demand for, 1832 
Price: Changing Technology for Prices 
and Incomes in Agriculture, 1581 
Food Price Controls, 30 
Impacts of Integration on Output 
Price, 1814 
Multiple Price Schemes at Home and 
Abroad, 1742 
Price Mapping of Optimum Changes in 
Enterprise, 821 
Spatial Price Equilibrium Models, 801 
Pricing Structure for Wheat at the Coun- 
try Elevator Level, 607 
Process Analysis to Improve Farm Organi- 
zation, 1418 
Production: Alternative Ways of Coor- 
dinating Production oes Marketing, 
1790 
Functions from Data over a Series of 
Years, 451 
Homogeneous Production Function, 
= Three Stages of Production, 
6 
Integration, Dynamics of, 1356 
Response of Farm Production Unit to 
Prices, 1115 
Response of Wheat Production to Price 
with Emphasis on Technological 
Change, 1087 
Productivity Trends in Agriculture and 
Industry, 1554 
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1957 


Program Selection in Feeder Cattle En- 
terprise, 1921 
Public Relations of Agriculture, 187 


Quantitative Measurement, in the Broiler 
Industry, 1899 

Questionnaires, 
Checks, 186 

Queueing Theory: Determining Livestock 
Unloading Facilities, 104 


Rental Rates of Grain Land, Supply Re- 
sponse to, 1839 
Research: Contributions of in Food Tech- 
nology, 1291 
Developments in Nutrition Research 
and Implications for Agriculture, 
1280 
Econometric Research in Agriculture, 
813 
Experimental Design in Marketing Re- 
search, 1237 
Farm Management Research, the Unit 
Farm as a Tool, 153; and Vertical 
Integration, 434 
Impact of Electronic Computing on, 
1228 
Implications on Optimal Storage Rules, 
290 
Marketing Research, Use of Experi- 
mental Design, 1237 
Needs, and Cooperative Mergers, 1846 
Use of Scalogram Analysis, 477 
River Basin: Organization for Develop- 
ment, 1705 
Planning and Evaluation of Develop- 
ment, 1674 
Sharing Financial Responsibility for 
Development, 1690 
Rural Utilities—Federal Financing of, 
1158 
Rural Values and Impact of Technology, 
1636 


Scalogram Analysis in Agricultural Eco- 
nomics Research, 477 
Science: Science, Agriculture, and the 
Future, 1027 
Impact on Agriculture, 1005 
Science, Agriculture, and the Future, 
1027 
Sciences, The Biological, 1037 
Scientific Agriculture and Human Wel- 
fare, 1016 
Scientific Progress: in Agriculture, 1455 
Effect on Size and Efficiency of Farms 
in the Plains, 1250 
Social Security for Farm Operators, 1662 
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Soil Bank: Appraisal in Wheat Summer 
Fallow Area of Oregon, 142 
Appraisal in Wisconsin, Corn and 
Dairy Area, 148 
Soil Conservation: Economics of Estab- 
lishing Program on Beef Farm, 684 
Evaluation of Factors and Attitudes 
Which May Influence Acceptance, 
903 
Spatial Price Equilibrium Models, 801 
Static Theory, Evaluation of from Inter- 
state Managerial Survey, 458 
Statistics: Agricultural, 1214 
Present and Future Program for Agri- 
cultural Statistics in Canada, 1758 
Statistical Estimation of Long-run Elas- 
ticities of Supply and Demand, 861 
Storage Rules, Implications of Recent 
Research on, 290 
Supply and Demand: Distributed Lags 
and Estimation of Long-run ee 
and Demand Elasticities, 301 
Statistical Estimation of Long-run Elas- 
ticities of, 861 
On the Nerlove Estimate of Supply 
Elasticity, A Reply, 723 
Note on Nerlove Estimate of Supply 
Elasticity, 719 
Supply Function: for Flax, 117 
Supply Response to Grain Land Rental 
Rates, 1839 
Surplus Disposal: Tool for World Devel- 
ment, 1484 
Results of Use for Financing Economic 
Development, 915 


Tobacco—Economic Aspects of the Burley 
Tobacco Program, 139 
Trade: International 
Developing International Institutions 
to Govern Trade, 1729 
GATT—Cohesive Influence in Free 
World, 228 
General Agreement on Tariffs and 
Trade, 250 
International Trade, Competition with 
Reference to Agricultural Com- 
modities, 1717 
Problems in International Markets, 
1753 


INDEX TO VOLUME XL 


Synthesis of Trade and Agricultuy| 
Policy in GATT, 238 
Transportation and Assignment Problems 
449 
Technology—Impact on Rural Values 
1636 


Technological Advance and the Future of 
the Family Farm, 1596 
Technological Change and Farm Man. 
power Adjustment, 1441 
Technological Change, Food Need 
and Aggregate Resource Adjust 
ment, 1429 
Technological Developments in Worl 
Production, 1470 
Technological Change: Region Patter; 
in American Agriculture, 196 
Tenure Innovations and Problems—Vert. 
cal Integration, 1383 
Tropical Agriculture—Competitive 
Complementary, 1497 
Tropical Economies—Plantation System, 
63 


Urbanization of Open Country, 352 
Utilities, Rural—Federal Financing, 1153 


Vertical Integration: and Farm Manage. 
ment Research, 434 

Credit Implications in Agricultur, 
1370 

Decision-Making in Integrated Systems, 
1801 

Dynamics of in Production and Market- 
ing, 1356 

Impact on Output Price and Industry 
Structure, 1814 

Tenure Innovations and Problems As- 
sociated with, 1383 

Trends of in Agriculture, 1860 


Watershed Development—Analytical 
Techniques, 653 
Wheat Surplus Utilization Conference, 
56 
Wheat: Pricing Structure for at Country 
Elevator Level, 607 
Production Response to Prices, 1087 


AUTHORS 


Abrahamsen, Martin A. 
Discussion: The Changing Structure of 
Markets for Farm Machinery, 1182 


Addison, William W. 
See Reviews (Fuchs, Victor R.), 9% 
Addison, William and Nerlove, Marc 


St 
Alle 
Di 
Aller 
Se 
Alli 
A 
Allis 
M 
Andi 
D 
And 
Arm 
D 
Ars 
A 
Atki 
D 
Att 
N 
Bac 
D 
Bac 
Bac 
E 
Bak 
S 
Bal 
( 


ve Or 


System, 


52 
g, 1158 


fanage. 
culture, 
ystems, 
Market- 
ndustry 


ams As- 


alytical 
ference, 
Country 


1087 


R.), 992 
Marc 


Statistical Estimation of Long-run Elas- 

ticities of Supply and Demand, 861 

Allen, Philip T. 

Discussion: Changing Relationships Be- 
tween Agriculture and the National 
Economy, 1578 

Allen, Philip T. 
See Reviews (Saulnier, R. J., Halcrow, 
Harold G., and Jacoby, Neil H.), 779 
Allin, Bushrod W. 
Agriculture’s Public Relations, 187 
Allison, Harry E., Zwick, Charles J., and 
Brinser, Ayers 

Menu Data and Their Contribution to 

Food Consumption Studies, 1 
Andal, M. E., and Haviland, W. E. 

Discussion: Technological Change, 
Food Needs, and Aggregate Re- 
source Adjustment, 1437 

Anderson, Wilhelm 

Technological Developments in World 

Agricultural Production, 1470 
Armstrong, Willis C. 

Developing International Institutions to 

Govern Trade. 1729 
Arscott, George H., and Brown, Wil- 
liam G. 

A Method for Dealing with Time in 
Determining Optimum Factor In- 
puts, 666 

Atkinson, L. Jay 

Discussion: Productivity Trends in 

Agriculture and Industry, 1564 
Attwood, E. A., and Hallett, G. 
Meat Production in the U.K.: A Study 

of Government Policy, 47 


Bachman, Kenneth L. 

Discussion: Better Basic Data for Agri- 

culture, 224 
Back, W. B. 

Reviews (Kindleberger, Charles P.), 

84 
Back, W. B. and Miller, L. F. 

Effect of Scientific Progress on Size 
and Efficiency of Farms in the Plains, 
1250 

Baker, C. B. and Blood, Dwight M. 

Some Problems of Linear Discrimina- 

tion, 674 
Ballantyne, David J.. Kalin, E. W., and 
Harrington, A. H. 

Grading of Carnations, Chrysanthe- 

mums and Snapdragons in Relation 
to Economic Marketing Conditions 
in Spokane, Washington, 948 


INDEX TO VOLUME XL 


1959 


Barlowe, Raleigh 
Minimizing Adverse Effects of Major 
Shifts in Land Use, 1839 
Barton, Glen T. 
Technological Change, Food Needs, 
and Aggregate Resource Adjustment, 
1429 


Baughman, Ernest T. 

Discussion: A Decade of General Agree- 

ment on Tariffs and Trade, 250 
Baum, E. L., and Clement, S. L. 

The Changing Structure of the Ferti- 
lizer Industry in the United States, 
1186 

Benedict, M. R., and Kuznets, G. M. 

Better Basic Data for Agriculture: 

Some Possible Approaches, 208 
Berry, Calvin R. 

Discussion: The Changing Structure of 
the Fertilizer Industry in the United 
States, 1198 

Berry, Charles H, Brinegar, George K., 
and Johnson, Stewart 

Short Run Effects Following Controlled 
Price Changes: Skim Milk, 892 

Bishop, C. E., and Seagraves, J. A. 

Impacts of Vertical Integration on Out- 
Put, Price and Industry Structure, 
1814 

Bjarnarson, V. W., and Gilson, J. C. 

Effects of Fertilizer Use on Barley in 

Northern Manitoba, 932 
Black, John D. 

See Reviews (Case, H. C. M. and Wil- 

liams, D. B.), 164 
Blood, Dwight M. and Baker, C. B. 

Some Problems of Linear Discrimina- 

tion, 674 
Blosser, R. H. 

Economics of Establishing a Soil Con- 
servation Program on a Beef Farm, 
684 

Bodin, Roy A. 

Discussion: Current and Area Data 
Progress and Future Needs in the 
US., 1778 

Boger, L. L. 

Discussion: Trading Problems in Inter- 

national Markets, 1753 
Boles, James N., and Botts, Ralph R. 
Use of Normal-curve Theory in Crop 
Insurance Ratemaking, 733 
Boles, James N. 
See Reviews (Tucker, A. W.), 498 
Booth, E. J. R., 1866 
Some Fundamental Problems Concern- 


ultural 
blems, 

ture of 

Man. 

Needs, 

Adjust. 

World 
‘atterns 
196 

Verti- 


1960 


ing Undergraduate Curriculum in 
Agricultural Economics, 1866 
Booth, E. J. R. 
See Reviews (Kemeny, J. G., Snell, 
J. L., and Thompson, G. L.), 499 
Botts, Ralph R. and Boles, James N. 
Use of Normal-curve Theory in Crop 
Insurance Ratemaking, 733 
Bottum, J. C. and Ackerman, Joseph 

Current and Area Data Progress and 
Future Needs in the United States, 
1772 

Bowring, J. R. 

Discussion: Use of Experiment Design 

in Marketing Research, 1246 
Boyne, David H., and Johnson, Glenn L. 

A Partial Evaluation of Static Theory 
from Results of the Interstate Mana- 
gerial Survey, 458 

Brandow, G. E. 

A Note on the Nerlove Estimate of 

Supply Elasticity, 719 
Brennan, Michael J. 

Changes in Cotton Acreage in the 
Southeast—Implications for Supply 
Functions, 835 

Brensike, V. John 

The Changing Structure of Markets 

for Commercial Feeds, 1201 
Bressler, Jr., R. G. 

The Impact of Science on Agriculture, 

1005 
Brewster, John M. 

Technological Advance and the Future 

of the Family Farm, 1596 
Brinegar, George K., Berry, Charles H., 
and Johnson, Stewart 

Short Run Effects Following Controlled 
Price Changes: Skim Milk, 892 

Brinegar, George K. 

See Reviews (Cochrane, Willard W.), 

768 
Brinser, Ayres., Allison, Harry E., and 
Zwick, Charles J. 

Menu Data and Their Contribution to 

Food Consumption Studies, 1 
Brown, William G. and Arscott, 
George H. 

A Method for Dealing with Time in 
Determining Optimum Factor In- 
puts, 666 

Brown, William G. and Oveson, Mer- 
rill M. 

Production Functions From Data Over 

a Series of Years, 451 
Brown, William G. and Weisgerber, Pius 


INDEX TO VOLUME XL 


An Appraisal of the Soil Bank Pro. 
gram in the Wheat Summer Fallow 
Area of Oregon, 142 

Brownlee, O. H. 

Some Recent Developments in Eq. 
nomic Theory and Their Significance 
for Agricultural Economics, 1057 

Brownstone, Meyer 

Discussion: Effect of Scientific Prog. 
ress on Size and Efficiency of Farms 
in the Plains, 1262 

Brozen, Yale 

Means for Maintaining Economic Sta. 

bility, 1069 
Brunk, Max E. 

Use of Experimental Design in Market. 

ing Research, 1237 
Burk, Marguerite C. 

An Economic Appraisal of Changes in 

Rural Food Consumption, 572 
Buse, Rueben C. 

Total Elasticities—A Predictive Device, 

881 
Butz, Dale E. 

Some Obstacles in the Path of Prog. 
ress in Marketing Extension Work, 
1875 

Byerly, T. C. 
The Biological Sciences, 1037 


Candler, Wilfred 
Note on Transportation and Assign- 
ment Problems, 449 
Candler, Wilfred 
On New Zealand Wheat: A Reply, 
749 
Castle, Emery N. 
Vertical Integration and Farm Mar- 
agement Research, 434 
Castle, E. N. 
See Reviews (Krutilla, John V., and 
Eckstein, Otto), 980 
Christ, Carl F. 
See Reviews (Allen, R. G. D.), 971 
Clawson, Marion 
Agricultural Adjustment Reconsidered: 
Changes Needed in the Next % 
Years, 265 
Clawson, Marion 
Policy for Commercial Agriculture Re- 
examined: A Review Article, 549 
Clement, S. L., and Baum, E. L. 


The Changing Structure of the Fetti- 


lizer Industry in the U.S., 1186 
Clodius, Robert L. 


Developing Buying Policies in Decer- 


tralized Assembly Markets, 1541 


Coc! 
D 
Coc. 
A 
Cox. 
A 
Cro 
C 
Cros 
D 
Da 
Dea 
C 
De 
A 
Dies 
E 
Die: 
S 
Dill 
Dol 
Du [ 
Du 
D 
Eld 
Elli 
S 


Cochrane, Willard W. 
Discussion: Farm Political Power and 
the U.S. Governmental Crisis, 1659 
Cochrane, Willard W., and Knudtson, 
Arvid C. 

A Supply Function for Flax at the 

Firm Level, 117 
Cox, Clifton B., Glickstein, A. and 
Greene, James H. 

Application of Queueing Theory in De- 
termining Livestock Unloading Fa- 
cilities, 104 

Cromarty, William A. 

Changing Relationships Between Agri- 
culture and the National Economy, 
1568 

Crossmon, B. D. 
Discussion: New Knowledge of De- 

cision-Making Processes, 1404 


Davis, John H. 

Surplus Disposal as a Tool for World 
Development, Objectives and Ac- 
complishments, 1484 

Dean, Gerald W., and Heady, Earl O. 

Changes in Supply Response and Elas- 

ticity for Hogs, 845 
DeLoach, D. B. 

Adapting Market Organization to 

Changing Requirements, 1525 
Diesslin, Howard G. 

Effect of Urban and Industrial De- 
velopment on Agricultural Finance, 
1144 

Diesslin, Howard G. 
See Reviews (Tostlebe, Alvin S.), 515 
Dillon, John L. 

Theoretical and Empirical Approaches 
to Program Selection Within the 
Feeder Cattle Enterprise, 1921 

Doll, Raymond J. 

Some Implications of Monetary Policy 

on Agriculture, 21 
Dubov, Irving 

Discussion: Technology Redefined—An 
example of Quantitative Measure- 
ment in the Broiler Industry, 1907 

Duggan, Ivy W. 

Discussion: Credit Implications of In- 

tegration in Agriculture, 1879 


Eldridge, Eber 
The Land Grant College Obligation, 
1879 
Ellickson, John C, 
Social Security for Farm Operators: 


INDEx TO VOLUME XL 


1961 


Acceptance and Role in Farm Popu- 
lation Adjustment, 1662 
Ellis, Theo H., and Hovey, Roy M. 
Graphic Method for Presenting a 
Marginal Analysis Using Feed Sub- 
stitutions and Production Functions, 
941 
Engberg, R. C. 
Credit Implications of Integration in 
Agriculture, 1370 
Epp, A. W. and Ottoson, Howard W. 
Scientific Progress in Agriculture, Land 
Requirements and Land Use Adjust- 
ments, 1455 
Ezekiel, Mordecai 
Apparent Results in Using Surplus 
Food for Financing Economic De- 
velopment, 915 


Faris, J. E. and McPherson, W. W. 

‘Price Mapping’ of Optimum Changes 
in Enterprises, 821 

Faris, J. E. and Partenheimer, Earl J. 

Socioeconomic Characteristics of In- 

novators, 446 
Faris, Paul L. 

The Pricing Structure of Wheat at the 

Country Elevator Level, 607 
Fellows, Irving F. 

Using Process Analysis to Improve 

Farm Organization, 1418 
Fischer, John L. 
Discussion: Federal Financing of Rural 
Utilities, 1169 
Fischer, Loyd K. 
See Reviews (Renne, Ronald R.), 982 
Folz, William E. 

Discussion: Decision-Making in Inte- 
grated Production and Marketing 
Systems, 1811 

Folz, William E. 

See Reviews (Renshaw, Edward F.), 

781 
Forsyth, J. L. 

Discussion: Plans and Publication of 
State and Local Data for the 1959 
Census of Agriculture, 1787 

Foytik, Jerry 

Wholesale and Retail Grocery Margins 

from the 1952 OPS Survey, 625 
French, Ben C. 

Discussion: Recent Developments in 

Economic Theory: Implications to 


Marketing, 1053 
Freund, Rudolf J. 
See Reviews (McCarthy, Philip J.), 
502 


Pro. 
allow 
Eco. 
ance 
57 
Prog. 
arms 
Sta- 
arket- 
Jes in 
evice, 
Prog- 
ork, 
sign- 
Reply, 
Man- 
, and 
71 
Jered: 
xt 95 
re Re- 
549 
Ferti- 
6 
Jecen- 


1962 


Garver, Walter B. 

Technical Change and the Problem of 
Manpower Adjustment, 1441 

Gatty, Ronald 

See Reviews (de Farcy, Henry), 993 

Gherson, Randolph, and Hudson, S. C. 

Competition in International Trade 
with Particular Reference to Agri- 
cultural Commodities, 1717 

Gilson, J. C. 

Discussion: Response of Wheat Pro- 
duction to Price with Emphasis on 
Technological Change, 1098 

Gilson, J. C., and Bjarnarson, V. W. 
Effects of Fertilizer Use on Barley in 
Northern Manitoba, 932 
Gislason, Conrad 
See Reviews (Fowke, Vernon C.), 518 
Glickstein, A., Cox, Clifton B., and 
Greene, James H. 

Application of Queueing Theory in De- 
termining Livestock Unloading Fa- 
cilities, 104 

Goetsch, Forest L. 

Discussion: Dynamics of Integration of 
Agricultural Production and Market- 
ing, 1367 

Goodwin, Dorothy C. 

See Reviews (Cohen, Jerome B.), 987 
Goodwin, Dorothy C. 

(See Reviews (Allen, G. C.), 987 
Gray, Roger W. 

Some Current Developments in Futures 
Trading, 344 

Greene, James H., Cox, Clifton B., and 
Glickstein, A. 

Application of Queueing Theory in De- 
termining Livestock Unloading Fa- 
cilities, 104 

Griliches, Zvi 

Demand for Fertilizer: An Economic 
Interpretation of Technical 
Change, 591 

Gustafson, Robert L. 

Implications of Recent Research on 

Optimal Storage Rules, 290 


Halcrow, Harold G. 
Discussion: Implications to Farm Pol- 
icy, 1048 
Hall, D. M. 
Built-in Reliability Checks for Ques- 
tionnaires, 136 
Hallett, G., and Attwood, E. Z. 
Meat Production in the U.K.: A Study 
of Government Policy, 47 


InDEx TO VOLUME XL 


Halter, A. N. 

A Metaphysical Hypothesis, 187] 

Halvorson, Harlow W. 

The Response of Milk Production t) 

Price, 1101 
Hardin, Charles M. 

Farm Political Power and the US, 

Governmental Crisis, 1646 
Harrington, A. H., Ballantyne, David J, 
and Kalin, E. W. 

Grading of Carnations, Chrysanthe. 
mums and Snapdragons in Relation 
to Economic Marketing Conditions 
in Spokane, Washington, 948 

Harris, Marshall 

Discussion: Tenure Innovations and 
Tenure Problems Associated with 
Vertical Integration, 1390 

Hartmans, Ermond H. 
Discussion: Farmers’ Decisions in the 
Use of Fertilizer, 1415 
Hassler, James B. 
See Reviews (Rojko, Anthony S.), 595 
Haviland, W. E. and Andal, M. E. 

Discussion: Technological Change, 
Food Needs, and Aggregate Re- 
source Adjustment, 1437 

Haythorne, George V. 

Discussion: Technological Change and 

Farm Manpower Adjustment, 1451 
Heady, Earl O. 

Output in Relation to Input for the 

Agricultural Industry, 393 
Heady, Earl O., and Dean, Gerald W. 

Changes in Supply Response and Elas- 

ticity for Hogs, 845 
Hedlund, G. W. 

Discussion: Tropical Agriculture—Con- 

petitive or Complementary?, 1508 
Henry, Williams F. 

See Reviews (Heady, Earl O., Diesslin, 
Howard G., Jensen, Harald R., and 
Johnson, Glenn L., 976) 

Herring, Roy B., and Orazem, Frank 

Economic Aspects of the Effects of 
Fertilizers, Soil Moisture, and Rain- 
fall on the Yields of Grain Sorghum 
in the ‘Sandy Lands’ of Southwest 
Kansas, 697 

Hines, Howard H. 

See Reyiews (Chamberlin, Edward 

Hastings), 974 
Hoffman, A. C. 

Discussion: What We Do and Do Not 
Know About Food Habits of Ameri- 
can Families, 1311 


Ho 
Pr 
Hoo 
Se 
Hop! 
Ec 
Hop 
D 
Hov 
A 
Hud 
Ci 
Hull 
D 
Hur 
P 
Hu 
N 
Hut 
Hye 
€ 
Iba 

Ja 
[ 
Jan 
Jef 


On to 
US, 


id J, 


anthe. 
lation 
litions 


and 
with 


in the 


), 525 


o Not 
{meri 


Holmes, Alan D., and Parker, C. V. 
Present and Future Program fi Agri- 
cultural Statistics in Canada, 1758 

Hoos, Sidney 
See Reviews (Mason, Edward S.), 506 
Hopkin, John A, 

Economies of Size in the Cattle-Feed- 

ing Industry of California, 417 
Hopper, W. David 

Discussion: Nonagricultural and Rec- 
reational Uses of Rural Land and 
Water, 1350 

Hovey, ne M., and Ellis, Theo H. 

A Graphic Method for Presenting a 
Marginal Analysis Using Feed Sub- 
stitutions and Production Functions, 
941 

Hudson, $. C. and Gherson, Randolph 

Competition in International Trade 
with Particular Reference to Agri- 
cultural Commodities, 1717 

Huffman, Roy E. 

Discussion: Maintaining Economic Sta- 
bility: Implications to Farm Manage- 
ment, 1082 

Hurley, Ray 

Plans and Publication of State and 
Local Data for the 1959 Census of 
Agriculture, 1782 

Hutton, R. F. 

Modification of Linear Programming 
Solution Routine to Permit Consid- 
eration of Conditional Restrictions, 
962 

Hutton, Robert F. 

See Reviews (Dorfman, Robert, Sam- 
uelson, Paul A. and Solow, Robert 
M.), 772 

Hyer, Edgar A. 
Government Renting of Entire Farms 

Versus Buying Them as a Solution to 

Farm Problems, 740 


Ibach, D. B. and Mendum, S. W. 
A Simultaneous Solution for the Ex- 
ponential Yield Equation, 469 


Jamba, Nicholas A. 

Discussion: Intermediate-Term Credit 
in Agriculture, 1140 

Janssen, Melvin R., and Kelsey, Myron P. 

en Monopoly in Farm Leasing, 
8 
Jeffrey, Arthur D. 
An Application of Scalogram Analysis 


INDEX TO ‘VoLUME XL 


1963 


in Agricultural Ecoonmics Research, 
477 
Jensen, H. R. 

Discussion: Recent Developments in 
Economic Theory: Implications to 
Farm Management, 1050 

Jesness, O. B. 

Changes in Agricultural Adjustment 

Program in the Past 25 Years, 255 
John, M. E. 

The Impact of Technology on Rural 

Values, 1636 
Johnson, Albert R. 

Discussion: Some Recent Developments 
in River Basin Planning for Evalua- 
tion, 1687 

Johnson, Glenn 

New Knowledge of Decision-Making 

Processes, 1393 
Johnson, Glenn L., and Boyne, David H. 

Partial Evaluation of Static Theory 
from Results of the Interstate Mana- 
gerial Survey, 458 

Johnson, Hugh A., and Wooten, Hugh H. 

Extent and Significance of Nonagri- 
cultural Uses of Rural Land and 
Water, 1315 

Johnson, Stewart; Berry, Charles H.; 
Brinegar, George K. 
Short-Run Effects Following Controlled 
Price Changes: Skim Milk, 892 
Jolly, A. L. 
On Unit Farms: A Reply, 155 
Jones, William O. 

Discussion: Agricultural Adjustment, 

Ruconsidered, 277 
Judge, George G. 

Discussion: Impact of Electronic Com- 
puting on Farm Economic Research, 
1233 

Judge, George G. 

Discussion: Regional Patterns of Tech- 
nological Change in American Agri- 
culture, 222 

Judge, G. G., and Wallace, T. C. 

Estimation of Spatial Price Equilibrium 

Models, 801 


Kaldor, Donald R. 
See Reviews (Graaff, J. deV.), 517 
Kalin, E. W., Ballantyne, David J., and 
Harrington, A. H. 

Grading of Carnations, Chrysanthe- 
mums and Snapdragons in Relation 
to Economic Marketing Conditions 
in Spokane, Washington 


ange, 
Re 
e and 
45] 
the 
W. 
Elas- 
Com- 
08 
esslin, 
, and 
ts of 
Rain- 
ghum 
west 
Award 


1964 


Kelsey, Myron P., and Janssen, Mel- 
vin R. 
Bilateral Monopoly in Farm Leasing, 
1828 
Kelson, M. M. 
See Reviews (Hargreaves, Mary Wilma 
M.), 493 
Kendrick, John W. 
Productivity Trends in Agriculture and 
Industry, 1554 
King, John R. 
Discussion: The Response of Milk Pro- 
duction to Price, 1113 
King, Richard A. 
Making Farm Family Plans More Ef- 
fective, 1855 
Knapp, Joseph G. 
See Reviews (British Commission Re- 
ort), 985 
Knudtson, Arvid C., 
Estimating Economies of Scale, 750 
Knudtson, Arvid C., and Cochrane, 
Willard W. 
A Supply Function for Flax at the 
Firm Level, 117 
Kohls, R. L. 
Decision-Making in Integrated Produc- 
tion and Marketing Systems, 1801 
Kolmer, Lee 
Discussion: Current Research in Food 
Technology, 1298 
Korzan, Gerald E. 
See Reviews (Phillips, Richard), 523 
Krausz, N. G. P. 
Corporate Organization of Family 
Farms, 1624 
Kreinin, Mordechai E. 
See Reviews (Halevi, Nadav), 790 
Kristjanson, Kris 
Organization for River Basin Develop- 
ment: The Columbia River, 1705 
Kristjanson, R. L. 
International Wheat Surplus Utiliza- 
tion Conference, 956 
Krutilla, John 
River Basin Development: Planning 
and Evaluation, 1674 
Kuznets, G. M., and Benedict, M. R. 
Better Basic Data for Agriculture: 
Some Possible Approaches, 208 


Ladd, George W. 
Discussion: Altering Marketing Con- 
cepts to Modern Conditions, 1523 
Leckie, H. K. 
Dynamics of the Integration of Agri- 


INDEX TO VOLUME XL 


cultural Production and Marketing 
1356 
Leddy, John M. 

GATT—A Cohesive Influence in the 

Free World, 228 
Lifquist, Rosalind C. 

Discussion: Developments in 
Nutrition Research and Their Impli. 
cations for Agriculture, 1288 

Loomer, C. W. 

Recreational Uses of Rural Lands and 

Water, 1827 
Love, Harold C. 

Educational Requirements for Extep. 
sion Workers with Suggestions on In. 
Service Training, 361 

Luby, Patrick J. 

Declining Demand for Pork—Recop. 
sideration of Causes and Suggested 
Prescription for Remedy, 1832 


MacFarlane, David L. 

Discussion: Maintaining Economic Sta. 
bility: Implications to Farm Policy, 
1078 

MacFarlane, David L. 
See Reviews (Harris, Seymour E.), 513 
MacGregor, M. A. 

Implications of Changing Technology 
or Prices and Incomes in Agricul. 
ture, 1581 

Manuel, Milton L. 
Cooperative Mergers 
Needs, 1846 
Markham, Jesse W. 
See Reviews (Lamer, Mirko), 495 
McCarthy, W. Owen 

A Note on “The Unit Farm as a Tool 
in Farm Management Research,’ 
153 

McPherson, W. W., and Farris, J. E. 

‘Price Mapping’ of Optimum Changes 

in Enterprise, 821 
Mehren, George L. 

Discussion: A Decade of General 

Agreement on Tariffs and Trade, 252 
Meinken, K. W. 

Discussion: Distributed Lags and the 
Measurement of Supply and Demand 
Elasticities, 311 

Meissner, Frank 

See Reviews (Sanders, Irwin T., edi- 

tor), 788 
Mendum, S. W. and Iback, D. B. 

A Simultaneous Solution for the Ex- 

ponential Yield Equation, 469 


and Research 


i 
Mille 
Ar 
vill 
Ef 
Mite 
Te 
Mor 
In 
Mo 
Pc 
Mra 
Mue 
D 
Mu 
Nad 
D 
Nel: 
Ner 
D 
Ner 
Ne 
( 
Ne 
C 
Ne 


Tool 
arch,” 


E, 
anges 
eneral 
252 
d the 
mand 


edi- 


Ex- 


Miller, Frank 

Are New Criteria Needed for Making 
Agricultural Loans?, 1850 

Miller, L. F., and Back, W. B. 

Effect of Scientific Progress on Size 
and Efficiency of Farms in the 
Plains, 1250 

Mitchell, Glen H. and Rogers, Ever- 
ett M. 
Telephone Interviewing, 743 
Morrow, Stanley A. 

Intermediate-Term Credit in Agricul- 

ture, 1131 
Mortenson, W. P. 

Possible Future Trends of Vertical Inte- 

gration in Agriculture, 1860 
Mrak, Emil M. 

Contributions of Current Research in 

Food Technology, 1291 
Muehlbeier, John 

Discussion: Nonagricultural and Rec- 
reational Uses of Rural Land and 
Water, 1352 

Mundlak, Yair 

Note on Symmetry of Homogeneous 
Production Function and _ Three 
Stages of Production, 756 


Naden, Kenneth D. 

Discussion: Developing Buying Policies 
in Decentralized Assembly Markets, 
1550 

Nelson, Jr., Paul E. 

Altering Market Concepts to Modern 

Conditions, 1511 
Nerlove, Mare 

Distributed Lags and Estimation of 
Long-Run Supply and Demand Elas- 
ticities: Theoretical Considerations, 
301 

Nerlove, Marc, and Addison, William 

Statistical Estimation of Long-Run Elas- 

ticities of Supply and Demand, 861 
Nerlove, Marc 
On the Nerlove Estimate of Supply 
Elasticity, A Reply, 723 
Nerlove, Marc 
See Reviews (Friedman, Milton), 163 
Newell, Sterling R. 

Discussion: Present and Future Pro- 
gram for Agricultural Statistics in 
Canada, 1769 

Nierenberg, W. A. 


Science, Agriculture, and the Future, 
1027 


INDEX TO VoLuME XL 


1965 


Nobe, Kenneth 

The Urbanization of the Open Country, 
352 

Nodland, Truman R. 

Discussion: Increased Capital Require- 
ments and the Problem of Getting 
Started in Farming, 1622 

Nodland, T. R., and Pond, G. A. 

Longevity and Stability of Membership 
in Farm Management Associations, 
728 

Nordin, J. A. 

See Reviews (Bushaw, D. W., and 

Clower, R. W.), 496 


Orazem, Frank and Herring, Roy B. 
Economic Aspects of Effects of Ferti- 
lizers, Soil Moisture, and Rainfall on 
the Yields of Grain Sorghum in the 
“Sandy Lands’ of Southwest Kansas, 
697 
Ottoson, Howard W., and Epp, A. W. 
Scientific Progress in Agriculture, Land 
Requirements, and Land Use Ad- 
justments, 1455 
Oveson, Merrill M., and Brown, Wil- 
liam G. 
Production Functions From Data Over 
a Series of Years, 451 


Parker, C. V., and Holmes, Alan D. 

Present and Future Program for Agri- 
cultural Statistics in Canada, 1758 

Parks, W. Robert 
See Reviews (Shideler, James H.), 503 
Partenheimer, Earl J., and Faris, J. E. 
Socioeconomic characteristics of Inno- 
vators, 446 
Paul, Allen B. 
Food Price Controls Reconsidered, 30 
Paulsen, Arnold A. 

Supply Response to Grain Land Rental 

Rates, 1839 
Peffer, E. Louise 

The Family Farm and the Land Specu- 
lator: Reflections on a Much Worked 
Theme, 330 

Penn, Raymond J. 

Tenure Innovations and Tenure Prob- 
lems Associated with Vertical Inte- 
gration, 1383 

Pett, L. Bradley 

Developments in Human Nutrition Re- 
search and Their Implications for 
Agriculture, 1280 


eting, 
n the 
Luman 
Impli. 

and 
xten. 
on In. 
\econ- 
vested 
c Sta. 
-olicy, 
), 513 
ology 
rricul- 
search 


1966 


Phillips, W. G. 

The Changing Structure of Markets 
for Farm Machinery, 1172 

Plaxico, James S. 

Discussion: Response of the Farm Pro- 
duction Unit as a Whole to Price, 
1128 

Poffenberger, Paul R. 

Discussion: Effect of Urban and In- 
dustrial Development on Agricul- 
tural Finance, 1155 

Pond, G. A. and Nodland, T. R. 

Longevity and Stability of Membership 
in Farm Management Associations, 
728 

Pritchard, Norris T. 

Discussion: Adapting Market Organi- 
zation to Changing Requirements, 
1538 

Prundeanu, Julian, and Zwerman, Paul J. 

An Evaluation of Some Economic Fac- 
tors and Farmers’ Attitudes that May 
Influence Acceptance of Soil Con- 
servation Practices, 903 

Ram, Peretz 

An Input-Output Analysis of a Small 
Homogeneous Agricultural Area, 
1909 

Regan, Mark M. 

Sharing Financial Responsibility of 

River Basin Development, 1690 
Reid, Margaret G. 

What We Do and Do Not Know 
About Food Consumption of Ameri- 
Families, 1301 

Richter, J. H. 

Note on Food Consumption in Europe, 

133 
Robinson, K. L. 
Discussion: Agricultural 
Reconsidered, 281 
Rogers, Everett M., and Mitchell, Glen H. 
Telephoning Interviewing, 743 
Roy, Ewell P. 

Alternative Way of Coordinating Pro- 

duction and Marketing, 1790 
Ruttan, Vernon W., and Stout, Thomas T. 

Regional Patterns of Technological 

Change in American Agriculture, 196 


Adjustment 


Schmid, A. Allen 
An Appraisal of the Soil Bank in a Corn 
and Dairy Area of Wi. onsin, 148 
Schnittker, John A. 
The Response of Wheat Production to 
Prices with Emphasis of Technologi- 
cal Change, 1087 


INDEX TO VOLUME XL 


Schoeff, Robert W. 
Discussion: The Changing Structure at 
Markets for Commercial Feeds, 19) 
Schruben, Leonard W. 
See Reviews (Farnsworth, Helen C) 
977 
Schultz, T. W. 
Output-Input Relationships Revisited 
924 


Schwenger, Robert B. 

Synthesis of Trade and Agricultura 

Policy in GATT, 238 
Seagraves, J. A. and Bishop, C. E, 

Impacts of Vertical Integration on Out. 
put Price and Industry Structur, 
1814 

Seaver, Stanley K. 

Discussion: Impacts of Vertical Inte. 
gration on Output Price and h. 
dustry Structure, 1824 

Seltzer, Raymond E. 

Discussion: Maintaining Economic Sta. 
bility: Implications to Agriculturl 
Marketing, 1084 

Shaw, H. Russell 

Problems in the Implementation of the 
Objectives of Graduating Training, 
1894 

Shefrin, Frank 

Discussion: Surplus Disposal As A Tool 
for World Development—Objectives 
and Accomplishments, 1494 

Sheppard, Geoffrey S. 

Discussion: Trading Problems in Inter- 

national Markets, 1755 
Sinclair, Sol 

Discussion: Technological Advance and 

the Future of the Family Farm, 160 
Smith, Stephen C. 


Discussion: Organization for Rive 
Basis Development—The Columbia 
River, 1714 

Smythe, L. T. 


Discussion: An Input-Output Analysi 
of a Small Homogeneous Agricul: 
tural Area, 1920 

Snyder, J. Herbert 

See Reviews (Clawson, Marion ani 

Held, Burnell), 775 
Sorenson, Vernon L. 

Planning Efficient Operations fa 

Cherry Processing Plants, 406 
Southern, John H. 
Discussion: Impact of Technology a 
Rural Values, 1642 
Sperling, Celia 
The Agricultural Exemption in Inter 
state Trucking, 373 


Spinc 
Me 
Spi 
Di 
Spra 
Di 
Stan 
Di 
Stap 
D 
Ste 
Sc 
Ste 
Se 
Ste 
Se 
Ste 
D 
Stev 
A 
Sto 
R 
Stuc 
D 
Th 
Ti 
D 
Tol 
Tol 
[ 


cultural 
E 


on Out. 
ructure, 


Inte. 
nd Ip. 


nic Sta. 
cultural 


1 of the 
raining, 


A Tool 
jectives 


n Inter. 


nee and 
m, 1609 


River 
olumbia 


Analysis 
Agricul- 


on and 
ns for 
106 


logy 


n Inter. 


Spindler, Herbert G. 

Motivating Forces Underlying Inter- 

market Milk Price Relationships, 
1883 

itze, R. G. F. 

‘pie: Social Security for Farm 
Operators: Acceptance and Role in 
Farm Population Adjustment, 1670 

Sprague, Gordon W. 

Discussion: Alternative Ways of Co- 
ordinating Production and Market- 
ing, 1797 

Stanton, B. F. 

Discussion: Theoretical and Empirical 
Approaches to Program Selection 
Within the Feeder Cattle Enter- 
prise, 1931 

Stapp, Peyton 

Discussion: Agricultural Statistics in a 
Changing World, 1225 

Stewart, Andrew 

Scientific Agriculture and Human Wel- 
fare, 1016 

Stewart, Clyde E. 

See Reviews (River Basin Develop- 
ment), 778 

Stewart, Clyde E. 

See Reviews (Water Resources), 778 

Stewart, H. L. 

Discussion: Agricultural Adjustment 
Reconsidered, 284 

Stewart, J. D. 

A Note on ‘An Aggregate Supply 
Function for New Zealand Wheat’, 
747 

Stout, Thomas T., and Ruttan, Vernon W. 

Regional Patterns of Technological 
Change in American Agriculture, 196 

Stucky, H. R. 

Discussion: Institutional Adaptations to 

Environment of the Great Plains, 

1277 


Thweatt, William O. 
See Reviews (Domar, Evsey D.), 508 
Timmons, John F. 

Discussion: Scientific Progress in Agri- 
culture, Land Requirements and 
Land Use Adjustments, 1467 

Tolley, G. S. 

Analytical Techniques in Relation to 

Watershed Development, 653 
Tolley, George S. 
Discussion: Sharing Financial Respon- 


sibility of River Basin Development, 
1702 


InpEx To Votume XL 


Tolley, George S. 
See Reviews (Soth, Lauren), 167 
Tompkin, J. Robert 
Response of the Farm Production Unit 
as a Whole to Price, 1115 
Tontz, Robert L. 
Future of Irrigation in the Humid Area, 
636 
Tontz, Robert L. 
See Reviews (The Agricultural Regis- 
ter), 785 
Trant, G. I. 
Implications of Calculated Economic 
Optima in the Cauca Valley, Colom- 
bia, S.A., 123 
Trelogan, Harry C. 
Membership Attitudes of the American 
Farm Economic Association, 430 


Uchida, Akira 
Technology Defined—An Example of 
Quantitative Measurement in the 
Broiler Industry, 1899 


Van Arsdall, Roy N. 

Discussion: Using Process Analysis to 

Improve Farm Organization, 1425 
Van Vliet, H. 

Increased Capital Requirements and 
the Problem of Getting Started in 
Farming, 1613 

Voelker, Stanley W. 

Institutional Adaptations to the En- 

vironment of the Great Plains, 1266 
Vogel, Harold A. 

Discussion: Technological Develop- 
ments in World Agricultural Produc- 
tion, 1481 


Wallace, Henry A. 
Further Facts on Raising the Price of 
Gold, 709 
Wallace, T. D. and Judge, G. G. 
Estimation of Spatial Price Equilibrium 
Models 
Watts, Harold W. 
Discussion: Econometric Research in 
Agriculture, 313 
Waugh, Frederick V. 
Alligation, Forerunner of Linear Pro- 
gramming, 89 
Waugh, Frederick V. 
See Reviews (Beach, E. F.), 522 
Weisgerber, Pius, and Brown, William G. 
An Appraisal of the Soil Bank Program 
in the Wheat Summer Fallow Area 
of Oregon, 142 


1967 
| 
eof 
» 121] 
en 
Visited, 


1968 


Weitzell, E. C. 
Federal Financing of Rural Utilities, 
1158 
Wells, O. V. 
Agricultural Statistics in a Changing 
World, 1214 
West, Quentin M. 
Tropical Agriculture—Competitive or 
Complementary?, 1497 
West, Vincent 
Impact of Electronic Computing on 
Farm Economic Research, 1228 
Wheeler, R. G. 
See Reviews (Watson, Sir James Scott 
—editor), 171 
Wickizer, V. D. 
Plantation System in the Development 
of Tropical Economies, 63 
Wilcox, Walter W. 
Economic Aspects of the Burley To- 
bacco Program, 139 
Wilcox, Walter W. 
The Farm Policy Dilemma, 563 
Willett, Joseph 
See Reviews (Bauer, Peter T., and 
Yamey, Basil S.), 511 
Williams, Moyle S. 
Farmers’ Decisions in the Use of Fer- 
tilizer, 1407 
Williams, Willard F. 
Structural Changes in the Meat Whole- 
saling Industry, 315 


INDEx TO VOLUME XL 


Woltman, H. R. 
Multiple Price Schemes at Home ayj 
Abroad, 1742 
Wooten, Hugh, H., and Johnson, Hugh 4 
Extent and Significance of Nonagricy. 
tural Uses of Rural Land and Wate 
1315 
Wunderlich, Gene 
Concentration of Land Ownership 
1887 


Yaw, W. H. 
Discussion: Corporate Organization of 
Family Farms, 1633 
Yudelman, Montague 
Some Issues in Agricultural Develop. 
ment in Iraq, 78 


Zaglits, Oscar 
Discussion: GATT—A Cohesive Infp. 
ence in the Free World, 248 
Zwerman, Paul J., and Prundeany, Julia 
Evaluation of Some Economic Factos 
and Farmers’ Attitudes that may h. 
fluence Acceptance of So’! Conserya. 
tion Practices, 903 
Zwick, Charles, J., Allison, Harry E., and 
Brinser, Ayers 
Menu Data and Their Contribution to 
Food Consumption Studies, 1 


REVIEWS 
(By Author of Publication) 


Agricultural Register, The (Tontz, Robert 
L.), 785 

Allen, G. C., Japan’s Economic Revovery 
(Goodwin, Dorothy C.), 987 

Allen, R. G. D., Mathematical Economics 
(Christ, Carl F.), 971 


Bauer, Peter T. and Yamey, Basil S., 
The Economics of Under-Developed 
Countries (Willett, Joseph), 511 

Beach, E. F., Economic Models: An Ex- 
position (Waugh, Frederick V.), 522 

Bushaw, D. W. and Clower, R. W., In- 
troduction to Mathematical Economics 
(Nordin, J. A.), 496 


Case, H. C. M. and Williams, D. B., Fifty 
Years of Farm Management (Black, 
John D.), 164 

Chamberlin, Edward Hastings, Towards 


a More General Theory of Valu 
(Hines, Howard H.), 974 

Clawson, Marion and Held, Burnell, The 
Federal Lands: Their Use and Manage. 
ment (Snyder, J. Herbert), 775 

Clower, R. W. and Bushaw, D. W.,, In- 
troduction to Mathematical Economics 
(Nordin, J. A.), 496 

Cochrane, Willard W., Farm Prices, Myth 
and Reality (Brinegar, George K.), 76 

Cohen, Jerome B., Japan’s Postwar Econ- 
omy (Goodwin, Dorothy C.), 987 

Cooperative Independent Commission Re- 
port (Knapp, Joseph G.), 985 


de Farcy, Henry, L’Agriculteur a’ la con- 
quete de son marche (Gatty, Ronald) 
993 

Diesslin, Howard G.: Heady, Earl 0; 
Jensen, Harald R.: and  Johnso, 


Gle 
Pro 
(He 
Doma 
of | 
0) 
Do 
and 
mi 
Rol 
Eckst 
M 
(Cas 
Farns 
A 
W. 
Fowk 
am 
Co 
Fried 
su 
16: 
Fuch 
F 
92. 
Graa 
no 
Hale 
Sa 
Le 
Hale 
te 
(K 
| Harg 
in 
M 
Ha | 
te 
D 
Hea 
Ie 
L 
i 
lic 
Hel 
F 
Jace 
ni 
I 
Jens 


Ronald), 


ohnson, 


InpDEx TO VoLUME XL 


Glenn L.: Agricultural Adjustment 
Problems in a Growing Economy 
(Henry, William F.), 976 

Domar, Evsey D., Essays in the Theory 
of Economic Growth (Thweatt, William 

.), 508 

oa Robert; Samuelson, Paul A.; 
and Solow, Robert M.; Linear Program- 
ming and Economic Analysis (Hutton, 
Robert F.) 772 


Eckstein, Otto, and Krutilla, John V., 
Multiple Purpose River Development 
(Castle, E. N.), 980 


Famsworth, Helen C., Multiple Pricing of 
American Wheat (Schruben, Leonard 
977 

Fowke, Vernon C., The National Policy 
and the Wheat Economy (Gislason, 
Conrad), 518 

Friedman, Milton, A Theory of the Con- 
sumption Function (Nerlove, Marc), 
163 

Fuchs, Victor R., The Economics of the 
Fur Industry (Addison, William W.), 
922 


Graaff, J. DeV. Theoretical Welfare Eco- 
nomics (Kaldor, Donald R.), 517 


Halcrow, Harold G.; Jacoby, Neil H.; and 
Salnier, R. J.; Federal Lending and 
Loan Insurance (Allen, Philip T.), 779 

Halevi, Nadav, Estimates of Israel's In- 
ternational Transactions of 1952-1953 
(Kreinin, Mordechai E.), 790 

Hargreaves, Mary Wilma M., Dry Farm- 
ing in the Northern Great Plains (Kelso, 
M. M.), 493 

Harris, Seymour E., International and In- 
terregional Economics (MacFarlane, 
David L.), 513 

Heady, Earl O.: Diesslin, Howard G.; 
Jensen, Harald R.; and Johnson, Glenn 
L.; Agricultural Adjustment Problems 
in a Growing Economy (Henry, Wil- 
liam F.), 976 

Held, Burnell and Clawson, Marion, The 
Federal Lands: Their Use and Manage- 
ment (Snyder, J. Herbert), 775 


Jacoby, Neil H.; Harold G.; and Saul- 
nier, R, J.; Federal Lending and Loan 
Insurance (Allen, Philip T.), 779 

Jensen, Harald R.; Heady, Earl O.; Dies- 


1969 


slin, Howard G.; and Johnson, Glenn L.; 
Agricultural Adjustment Problems in a 
Growing Economy (Henry, William F.), 
976 


Kemeny, J. G.; Snell, J. L.; and Thomp- 
son, G. L. Introduction to Finite Mathe- 
matics (Booth, E. J. R.), 499 

Kindleberger, Charles P., Economic De- 
velopment (Back, W. B.), 784 

Krutilla, John V. and Eckstein, Otto, 
Multiple Purpose River Development 
(Castle, E. N.), 980 


Lamer, Mirko, The World Fertilizer 
Economy (Markham, Jesse W.), 495 


Mason, Edward S., Economic Concentra- 
tion and the Monopoly Problem (Hoos, 
Sidney), 506 

McCarthy, Philip J., Introduction to Sta- 
tistical Reasoning (Freund, Rudolf J.), 
502 


Phillips, Richard, Managing for Greater 
Returns in Country Elevator and Re- 
tail Farm Supply Businesses (Korzan, 
Gerald E.), 528 


Renne, Ronald R., Land Economics 
(Fischer, Loyd K.), 982 

Renshaw, Edward F., Toward Responsible 
Government: An Economic Appraisal of 
Federal Investment in Water Resources 
Programs (Folz, William E.), 781 

River Basin Development (Stewart, Clyde 
E.), 778 

Rojko, Anthony S., The Demand and 
Price Structure for Dairy Products 
(Hassler, James B.) 525 


Samuelson, Paul A.; Dorfman, Robert; 
and Solow, Robert M.; Linear Program- 
ming and Economic Analysis (Hutton, 
Robert F.), 772 

Sanders, Irwin T. (editor), Collectivization 
of Agriculture in Eastern Europe (Meis- 
sner, Frank), 788 

Saulnier, R. J.; Halcrow, Harold G.; and 
Jacoby, Neil H.; Federal Lending and 
Loan Insurance (Allen, Philip T.), 779 

Shideler, —_ H., Farm Crisis (Parks, 
W. Robert), 503 

Snell, J. L.; Kemeny, J. G.; and Thomp- 
son G, L.; Introduction to Finite Mathe- 
matics (Booth, E. J. R.), 499 


me ani 

ugh A, 

agricul. 

Water, 
nership, 

ation of 
Develop. 
Julian 

Factors 
may h. 
onserva- 

E,, and 

tion to 

Value 

ell, The 

fanage- 

W,, In- 

onomics 
8, Myth 
K.), 768 

Econ- 
37 
sion Re- 
la con 


1970 


Solow, Robert M.; Dorfman, Robert; 
Samuelson, Paul A.; Linear Program- 
ming and Economic Analysis (Hutton, 
Robert F.), 772 

Soth, Lauren, Farm Trouble (Tolley, 
George S.), 167 


Thompson, G. L.; Kemeny, J. G.; and 
Snell, J. L.; Introduction to Finite 
Mathmatics (Booth, E. J. R.), 499 

Tostlebe, Alvin S., Capital in Agriculture: 
Its Formation and Financing Since 
1870 (Diesslin, Howard G.), 515 


INDEX TO VOLUME XL 


Tucker, A. W., Game Theory and. Pro, 
gramming (Boles, James N,), 498 
Water Resources (Stewart, Clyde BE)" 


Watson, Sir James Scott (editor), , 
culture in British Econ 


(Wheeler, R. G.), 171 a 
Williams, D. B., and Case, H. C. M, 
Fifty Years of Farm Managemey 
(Black, John D.), 164 og 
Yamey, Basil S. and Bauer, Peter 7 
The Economics of Under-Develops 
Countries (Willett, Joseph), 51) |.) 


4 
| 


er T, 
a 


78 
Ro 
mm Ca 
Ro 
3) 
E 


THE CANADIAN AGRICULTURAL 
ECONOMICS SOCIETY 


EXECUTIVE COUNCIL 


President 
M. E. ANDAL 
Canada Department of Agriculture, Ottawa 
Past President 


D. R. CAMPBELL 
Ontario Agricultural College, Guelph 


Vice-Presidents 
W. E. HAvmILAND P. J. THam 
Royal Commission on Price Spreads University of Saskatchewan, 
of Food Products, Ottawa Saskatoon 
Councillors 
C, LEMELIN J. C. Gmson 
Université Laval, Quebec University of Manitoba, Winnipeg 
S. H. LANE W. J. ANDERSON 
Ontario Agricultural College, University of British Columbia, 
Guelph Vancouver 
Members Ex Officio 
Secretary Treasurer 


H. R. MANERY J. M. Frrzpatrick 
Canada Department of Agriculture, Canada Department of Agriculture, 
Ottawa Ottawa 


Editor 
W. E. Havitanp A.F.E.A. President 


Royal Commission on Price Spreads R. G. BRESSLER 
of Food Products, Ottawa University of California, Berkeley 


EDITORIAL COUNCIL 


Chairman 
M. A. MacGrecor 
Ontario Agricultural College, Guelph 
M. BROWNSTONE C. LEMELIN 
Economic and Advisory Planning Université Laval, Quebec 
Board, Regina 
Ex Officio 
M. E. ANDAL 
Canada Department of Agriculture, Guelph 


CANADIAN JOURNAL OF AGRICULTURAL ECONOMICS 


Membership Fees: C.A.E.S. only $ 5.00 per year 
C.A.E.S, and A.F.E.A. jointly 13.00 per year 


THE AMERICAN 
FARM ECONOMIC ASSOCIATION 


President President-Elect 
RAYMOND G. BRESSLER WILLARD W. COCHRANE 
University of California University of Minnesota 
Vice Presidents 
AUBREY J. BROWN KENNETH L. BACHMAN 
University of Kentucky Agricultural Research Service 


Secretary-Treasurer 
C. DEL MAR KEARL 
Cornell University 
Editor 


ROBERT L. CLODIUS 
University of Wisconsin 


Associate Editor Book Review Editor 
WILLARD F. MUELLER GEORGE G. JUDGE 
University of Wisconsin Oklahoma State University 
Editorial Council 


Martin A, ABRAHAMSEN, Purchas- Rosertr W. Rupp, University of 
ing Division, Farmer Cooperative § Kentucky 


Service Raymonp C. Scott, Division of 
James N. Boxxs, University of Cali- Agricultural Economics Program, 
Senate Federal Extension Service 


HERMAN M. SourHworts, Pennsyl- 
Rex F. Marketing Research yania State University 


and Statistics, Agricultural Mar- Brawarp F, STANTON, Cornell Uni 


keting Service versity 
ArvaL Erikson, Oscar Mayer & Harry A. STEELE, Production Eo- 
Company nomics Research Branch, Agricul. 


tural Research Service 


EarL R. Swanson, University of 


State University 
Illinois 
H. Nicxotts, Vanderbilt A. H. Turner, Department of Agr- 
University culture, Canada 


Editorial communications including manuscripts submitted for publication or i- 
quiries concerning the Journal should be addréssed to Robert L, Clodius, Department 
of Agricultural Economics, University of Wisconsin, Madison 6, Wisconsin, Com- 
munications concerning books for review and books, bulletins and other publicatiou 
submitted for announcement in the Journal, should be addressed to George G. Jud 
pia of Agricultural Economics, Oklahoma State University, Stillwater, 0 

ma. 

Applications for membership, changes in address, or inquiries regarding the ge- 
eral affairs of the Association should be addressed to C. Del Mar Kearl, Departmet! 
of Agricultural Economics, Cornell University, Ithaca, New York. 

Nonmember subscription rates $9 annually. 


GEORGE BANTA COMPANY, INC., MENASHA, wIscons! 


pe 
7530 


TSCONSIN 


\NE 
fa 
AN 
‘vice 
ity 
tity of 
ion of 
ogram, 
ennsyl- 
1] Uni- 
gricul: 
ity of 
f Agri. 
1 or in- | 
artment 
. Con- 
| 
he geo: 
artment 


